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Abstract 
 
A Digital Repository for 
Indigenous Amazonian Cultural Materials 
 
Javier Ruedas, M.S.Info.Stds. 
The University of Texas at Austin, 2012 
 
Supervisor:  Patricia Galloway 
 
The objective of this report is to explore the design characteristics for a repository 
of inidgenous Amazonian digital cultural heritage objects.  I first examine the design 
objectives in relation to the available collection of digital objects.  I then analyze the 
characteristics and expectations of the user community, and the implications of these 
expectations for repository design.  I report on the specific intellectual property rights 
(IPR) laws and ideals applicable to this collection.  I review possible copyright and 
licensing systems to protect indigenous IPR.  In particular, I discuss the Mukurtu content 
management system (CMS)  and its associated Traditional Knowledge licenses.  I then 
report on my efforts to use the Mukurtu CMS as a means for making the collection 
available to the user community and for long-term digital preservation.   I conclude with 
ideas about how Mukurtu or a similar contenet management system could be used for 
long-term management and preservation of indigenous Amazonian digital cultural 
heritage. 
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Chapter 1: Introduction 
Since 1997, I have been working with an indigenous people in Brazil to preserve 
their cultural heritage through audiovisual recordings, photography, and the production of 
written texts, such as transcriptions and translations, based on those recordings.  These 
recordings have all been made at the explicit request of Marubo indigenous people, and 
their main purpose has always been cultural heritage preservation rather than scientific 
research.  The first recordings were analog recordings on audio and video cassette, 
accompanied by photographic prints from film negatives.  These analog recordings and 
prints have all been digitized.  Later recordings and photographs were made on digital 
equipment.  The result of all this work is a substantial collection of Marubo digital 
cultural heritage objects including songs, oral histories, video of ceremonies and 
traditional healing, and transcriptions of songs.  The purpose of this report is to examine 
the characteristics of a digital repository that would both preserve the digital objects and 
make them accessible to the Marubo.  In particular, I have examined the potential of the 
Mukurtu Content Management System as a digital repository for indigenous Amazonian 
cultural materials. 
In this report, I first examine the design objectives for a Marubo digital 
repository.  I then present more detailed analysis of the Marubo as a user community for 
a digital repository, with special emphasis on how the particular characteristics of such a 
community might affect repository design.  I proceed to examine intellectual property 
rights issues as they relate to the Marubo cultural heritage collection, emphasizing the 
particularities of Brazilian laws on intellectual property in general and indigenous 
intellectual property in particular, and how these need to be taken into account both in 
selecting use licenses for collection objects and in designing repository management 
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policies.  Next, I examine how materials in the collection should be described, focusing 
on how the Marubo might choose to search for items, but also on how to preserve the rich 
context that surrounds the actual social practices of which the digital objects are 
representations.  I also discuss how other items that are not currently in the collection 
might be selected, exploring the concepts of reciprocal curation and participatory 
appraisal, that is, the cooperation of repository management and administration with the 
user community to select and describe materials.  I then present the results of my work 
with the Mukurtu Content Management System, discussing its current state of 
development and its appropriateness in relation to my design goals.  Finally, I discuss 
procedures for management and administration of a Marubo digital repository and for 
long-term preservation planning. 
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Chapter 2: Design Objectives 
The objective of this project is to design a digital repository for a collection of 
indigenous Amazonian audio and video recordings and texts.  The designated user 
community (DUC) for this repository is the Marubo indigenous nation of western Brazil.  
The collection of Marubo recordings and texts currently resides on multiple hard drives 
in San Antonio and Atalaia do Norte (Brazil) in static offline storage.  The main goal of 
this project is to place these digital files in a repository that offers at least the following 
features: (1) secure long-term storage; (2) password-protected online accessibility for the 
DUC; (3) ability of DUC to influence arrangement and description; (4) ability of DUC to 
remotely submit new materials with appropriate metadata.  A secondary objective is to 
explore the potential for establishing rich context through arrangement and description in 
a digital environment.  I also hope that this project will generate useful feedback for 
repository developers. 
AUDIENCE AND FEATURES 
The primary audience for this repository is the community of record-producers 
itself, rather than linguistic or anthropological researchers.  The recordings and texts 
consist largely of sacred material including myth-songs, songs to influence nature, 
healing songs, and video recordings of ceremonies and feasts.  The Marubo have made it 
clear to me that open public access to all these materials is undesirable.1  Therefore, a 
major requirement is password protection.  Beyond blanket password protection, it would 
be desirable to have multiple levels of access to different categories of files, so that some 
materials can be made public while others are restricted to specific categories of users.  I 
                                                
1 It is not so much the “sacredness” of the materials that necessitates password protection, but 
rather the indigenous fear of having intellectual property stolen and used for profit. 
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think that the Marubo will want to make some images and video public in order to 
display the richness of their culture, and it is also possible that individual singers might 
want their songs available to the public.  I anticipate that the bulk of the materials, 
however, will be available only to those with a general password that will be shared 
widely among Marubo but not known to casual Web visitors.  Further discussion of 
probable user and administrator roles within the DUC will await the following 
deliverable, the analysis of DUC characteristics in relation to repository design. 
 It is important that the repository facilitate remote submission of new 
materials by the DUC.  The vitality of contemporary Marubo culture is tenuous.  
Extensive cultural knowledge remains unrecorded and known only to a diminishing 
group of elders.  Malaria and hepatitis are endemic.  These and other diseases sometimes 
combine to produce a mysterious hemorrhagic fever that has killed dozens of indigenous 
people over the years.  While physical survival, economic development, and education 
are all higher priorities for the Marubo, many are also concerned with cultural heritage 
preservation and it is common for Marubo themselves to record songs and ceremonies.  It 
is vital to provide a robust framework for receiving, storing, and providing access to these 
recordings so that they do not remain scattered on mixed media rapidly deteriorating in 
the Amazonian heat and humidity. 
ARRANGEMENT AND DESCRIPTION 
I hope to innovate in the area of arrangement and description in relation to current 
best practices in language documentation.  The field of language documentation 
developed concurrently with increasing awareness of the endangered status of the world’s 
languages, which can be attributed in part to the impact of a 1991 symposium on 
“Endangered Languages and their Preservation” that became a special issue of 
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Language2.  In that issue, Michael Krauss estimated that 90% of the world’s current 
6,000 languages could be extinct by the year 2100.  He adopted a rousing rhetoric derived 
from the field of biodiversity preservation: 
Surely, just as the extinction of any animal species diminishes our world, so does 
the extinction of any language.  Surely we linguists know, and the general public 
can sense, that any language is a supreme achievement of a uniquely human 
collective genius, as divine and endless a mystery as a living organism.  Should 
we mourn the loss of Eyak or Ubykh any less than the loss of the panda or 
California condor?3  
Throughout the 90s and 00s increasing amounts of funding have been directed at 
language preservation.  Language documentation became a discipline distinct from 
linguistic analysis and description4 (Himmelman 1998, 2006, 2008).  Language 
documentation thus developed simultaneously with the development of the public 
Internet and the expansion of digital recording, digitization, and digital storage.  The field 
quickly became aware of the problems posed by obsolete file formats and, by the early 
00s, best practices in language documentation involved the use of open-source file 
formats and xml for text markup and for establishing connections between files and 
content.  Knowing that most recordings would end up as digital files, the developers of 
language documentation best practices also encouraged the use of Dublin Core metadata 
to preserve key basic information about recordings.  The results can be seen in the 
                                                
2 Ken Hale, Michael Krauss, Lucille J. Watahomigie, Akira Y. Yamamoto, Colette Craig, 
LaVerne Masayesva Jeanne, Nora C. England, “Endangered Languages,” in Language 68, no. 1 
(Mar. 1992), pp. 1–42. 
3 Michael Krauss, “The World’s Languages in Crisis,” Language 68, no. 1 (Mar. 1992), p. 8. 
4 Nikolaus P. Himmelman, “Documentary and Descriptive Linguistics,” Linguistics 36, pp. 61–
195; “Language Documentation: What Is It and What Is It Good For?” in Jost Gippert, Nikolaus 
P. Himmelmann, and Ulrike Mosel (eds.), Essentials of Language Documentation (Berlin: 
Mouton de Gruyter, 2006), pp. 1–30; “Reproduction and Preservation of Linguistic Knowledge: 
Linguistics’ Response to Language Endangerment,” Annual Review of Anthropology 37(2008), 
pp. 337–350. 
 6 
Archive of the Indigenous Languages of Latin America, AILLA, which follows best 
practices in using open-source formats and Dublin Core metadata. 
While the efforts of the language documentation community to ensure the long-
term viability of digital recordings and basic metadata have been important and valiant, 
the resulting arrangement and description emphasizes the item level, fails to establish 
systematic connections between files, and supplies little contextual information beyond 
the Dublin Core basics.  Joan Schwartz’s critique of RDA’s approach to describing 
photographs could well apply to this situation: 
If photographs are to be understood in terms of their instrumentality rather than 
simply their indexicality, we must consider whether our systems are making them 
accessible only as discrete, decontextualized, and dematerialized images.  In 
particular, we must be wary of embracing online access tools–databases and 
search engines–with limited searching capabilities and, more importantly, which 
reduce visual images to their visual content and denude them of their original 
contexts of creation, circulation, and viewing.  We must also recognize that, for 
some records, horizontal linkages may be far more important than hierarchical 
relationships.5 
Indeed, representing digital language recordings as individual files, each with 
their own independent Dublin Core metadata, fails to represent the context of record 
production, and even less the experience of the linguistic event that was recorded.  Nor 
does it automatically establish desirable horizontal linkages among related files—for 
example, songs that mention an indigenous ethical concept or that reference a particular 
social group or hero figure, different formats (video, audio, text) of the same song, or the 
                                                
5 Joan M. Schwartz, “Coming to Terms with Photographs: Descriptive Standards, Linguistic 
“Othering,” and the Margins of Archivy,” Archivaria 54(Fall 2002), pp. 142–171. 
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same song with different singers—despite the fact that such linkages are one of the 
proposed advantages of using xml for resource description in language documentation.6 
Supplementing Dublin Core with some features of archival arrangement and 
description could add rich context to collections of digital language files.  For example, at 
the collection level, we could add oral history interviews with the recording linguists, 
commentaries by indigenous authorities, extracts from field notes describing events 
before, during, and after the recording, and links to published papers that provide analysis 
of the social context of linguistic action.  Multiple levels of hierarchy are also important.  
It is not sufficient to simply have a heading “The Linguist X Collection” followed by a 
series of individually described files, if these files result from distinct sets of activities 
carried out over a researcher’s working lifetime.  A linguistic anthropologist may have 
visited a field site, for example, every other year for thirty years, producing fifteen 
separate sets of recordings.  Very likely these would be made in different formats 
reflecting changing technologies, from magnetic cassettes through mini-discs to a digital 
recorder.  Within each fieldwork episode, distinct events such as feasts, or distinct series 
of events such as sequences of recording sessions with a specific elder, may represent 
important contexts of record production.  In arranging files, such contexts should be 
represented by intermediate levels of hierarchical classification, and as much descriptive 
context as possible should be added at each level.  This would provide a far richer 
representation of the context of record creation than the current model of best practices in 
language documentation. 
                                                
6 Paul Trilsbeek and Peter Wittenburg, “Archiving Challenges,” in Jost Gippert, Nikolaus P. 
Himmelmann, and Ulrike Mosel (eds.), Essentials of Language Documentation (Berlin: Mouton 
de Gruyter, 2006), p. 323. 
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To implement these ideas on arrangement and description for rich context, I will 
select only a portion of the available Marubo recordings for this pilot project.  The corpus 
of files is derived from my own fieldwork among the Marubo in 1997-1998, 2007, and 
2009.  In addition, one of my Marubo consultants has been independently working on 
transcribing and editing the recordings in collaboration with Marubo elders, fixing what 
he considers to be performance errors and producing an authoritative version approved by 
councils of knowledgeable elders.  Most recordings were carried out during ceremonies 
in which singing takes place, or during sequences of recording sessions with elders.  
Therefore, these events will be the main organizing principle beneath the collection level, 
providing at once a chronological organization of files and a context of record creation.  I 
will select one specific feast for this project.  For any given feast, the basic raw data are 
audio recordings and video recordings.  Derived from these are transcriptions of songs, 
some of which are also translated.  In addition I have described these events in my field 
notes.  In some cases, the events are analyzed in my dissertation, published articles, or 
unpublished conference presentations.  Finally, many events are separately documented 
in photographs, all of which have been digitized or were born digital.  Ideally, I would 
like to make all the materials for any given feast or ceremony available, to bundle them 
together clearly and yet distinctly, to add new descriptive notes, and thus to provide rich 
context.  As I envision it, then, beneath the collection level, subcollections would be 
labeled by events or periods of time (Tanamea feast of 1997, Akoya feast of 1997, 
Tanamea feast of 1998, Shava Sai Aka feast of 2009, fieldwork events of January to May 
1998, traveling upriver in 1997, etc.).  Beneath that level users would select categories of 
files classified by type (or genre): audio, video, transcriptions, etc.  Beneath that are 
individual files.  Clicking on an individual file should lead to a page with evident links to 
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related files: the audio recording of a song to its transcription and translation, or to other 
versions of the song, for example. 
This is not to say that I will ignore basic Dublin Core metadata.  These fields will 
also provide important search and navigation paths, particularly song names, names of 
singers, and dates.  It should be easily possible to find all songs by a particular singer, or 
all versions of a particular song, or all instances of a type of ceremony, as well as to find 
all types of media related to a specific event.  Following Kim Christen’s lead, though, I 
wish to open file description to indigenous contributors by adding description fields that 
can be filled by registered users with appropriate user roles, i.e., administrators and most 
members of the DUC.  This will add yet another layer of richness to description and 
context. 
RIGHTS AND ROLES 
A knotty problem that will have to be dealt with in this project is that of 
indigenous intellectual property rights (IPR), content licenses, and general protocols for 
indigenous archival materials.  My basic philosophy is that these materials are the 
community property of the Marubo nation, and that the purpose of these materials is not 
to support academic research but to support language maintenance and bilingual 
education for Marubo people.  The calculus is simple: there may be a dozen specialists 
interested in the Marubo language, but there are certainly not two dozen.  In contrast, 
there are about 1200 Marubo.  The Marubo language is endangered, even severely so, but 
it is still the native language of the vast majority of Marubo and is in constant usage in 
Marubo villages and among Marubo town-dwellers.  This project is not about recording 
the words of the last known speaker of a moribund language so that it might be possible, 
in the future, to reconstruct a dead language; it is about providing a living community 
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with tools for language maintenance and vitality.  I am not worried that most materials 
could be completely closed to researchers and non-Marubo; I do not consider that this 
would make the repository any less useful or important, nor would it diminish the value 
of the records, since the value of the records derives from their usefulness to the 
community, not to researchers.  The community is linguistic researchers is best served by 
having a thriving indigenous language spoken by living people, rather than a set of pits 
dug by lasers on optical media.  If some materials must be closed to researchers for the 
time being, it does not change the fact that the repository is serving a substantial and 
important user community. 
Ultimate decisions about controlling access should be made by Marubo.  In a 
perfect world, the Marubo will establish a committee to make decisions about access and 
also about selection, along the lines of the reciprocal curation committees that manage the 
Plateau People’s Web Portal.  I have been talking to Marubo about the importance of 
such a committee for years, and I hope that the development of a prototype may spur 
them to actually create one, which would then serve as an interlocutory agency between 
Marubo and repository administrators.  Meanwhile, I plan to closely examine Mukurtu’s 
system of cultural content licenses and to report on these to my Marubo consultants.  I 
will probably select a relatively restrictive license at first.  More informed, long-term 
decisions about licenses can await the fuller future implementation of the repository, 
should the Marubo choose to go forward with it. 
I will describe potential user roles in the next deliverable, my analysis of the user 
community, but it is important to think about a few user roles immediately.  No Marubo 
is in a position to administer a digital repository at the moment.  However, a small 
number of Marubo (ten or so) both use computers and the Internet on a regular basis and 
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use various forms of recording technology in conscious efforts at cultural heritage 
preservation.  I anticipate this small nucleus of Marubo will have administrator roles in 
the repository application, allowing them to submit files and add descriptions.  All other 
Marubo will be users, along with anyone they choose to invite such as close collaborators 
who happen to be non-indigenous.  I am not clear yet on whether or not description will 
be open to all registered users, nor on whether comments should be verified or approved 
before posting. 
While this repository is emphatically designed for the Marubo and not for 
researchers, I do not mean to pursue a policy that explicitly excludes researchers, only 
one that puts the indigenous community at the center.  I hope it will be possible to 
negotiate a special use license for researchers who are close collaborators with the 
Marubo and who are willing to share their own recordings and contribute to the 
repository.  There are a number of Marubo language recordings floating about across 
multiple continents.  A repository with remote-submission capability and access for the 
user community would be an ideal vehicle for digital repatriation.  Ideally, researchers 
who agree to share all their recordings with the Marubo through the repository could have 
a special license permitting the use of repository materials for non-profit scientific 
research and publication. 
LONG-TERM SECURITY 
I envision that the total corpus of digitized Marubo language and culture materials 
will outlive me and all contemporary Marubo and be available to their descendants 
centuries from now.  To accomplish this, technical measures are insufficient.  Some sort 
of self-replicating institutional framework has to be constructed, such as a non-profit 
organization, perhaps one that serves a curatorial function.  I hope to liaise with a 
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university that is near Atalaia do Norte; if a full instance of the repository application is 
to be installed anywhere, that would be the best location.  I would also like to contact 
other language archives7 to establish the potential for establishing mirror sites for backup.  
But even if the Marubo materials are hosted at a university or a digital archive network, I 
would like them to have an independent institutional identity, so that they can be hived 
off and moved if (or rather, when) the social or economic context changes and the host 
institutions can no longer serve their functions.  I will examine the OAIS and TDR 
models to develop an outline for an institutional framework that could carry these data 
safely into the deep future. 
                                                
7 See http://delaman.org/participants.html, the Digital Endangered Languages and Music 
Network; unfortunately, I am not sure DELAMAN is currently active, since their site announces a 
tentative future conference to be held in 2009.  
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Chapter 3: The User Community 
The designated user community for this digital repository is the Marubo 
indigenous nation of northwestern Brazil.  The repository will be designed to 
accommodate Marubo information needs, in accordance with Marubo cultural protocols 
for the circulation of information.  Usability will be evaluated in relation to Marubo 
people’s abilities to use the repository features.  A secondary user community will consist 
of scholars or other individuals who are involved in documenting Marubo language and 
culture and are willing to contribute materials to the repository or are invited by Marubo 
authorities to use the repository 
GEOGRAPHIC, DEMOGRAPHIC, AND HISTORICAL CONTEXT 
The Marubo are an indigenous people inhabiting an area of the Amazon rainforest 
in the westernmost part of the Brazilian state of Amazonas.  The Marubo today are 
estimated to number 1667 people.8  They live in the Terra Indígena (T.I.) Vale do Javari, 
an officially recognized indigenous reserve totaling nearly 85,445 square kilometers, a 
little bit larger than the state of Maine or the country of Austria.  This indigenous area is 
shared with several other indigenous peoples, some of whom are “uncontacted,” that is, 
peoples who refuse to engage in regular social, political or economic relationships with 
the Brazilian state and its representatives.9   
The T.I. Vale do Javari falls mainly within the boundaries of the municipality of 
Atalaia do Norte, and it is to the town of Atalaia do Norte that many Marubo travel on a 
                                                
8 Centro de Trabalho Indigenista / Instituto Socioambiental (CTI/ISA), Saúde na Terra Indígena 
Vale do Javari. Diagnóstico médico-antropológico: subsídios e recomendações para uma 
política de assistência (Brasília: CTI/ISA, 2011).  
9 See, e.g., Scott Wallace, The Unconquered: In Search of the Amazon’s Last Uncontacted Tribes 
(New York: Crown, 2011). 
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regular basis to trade, work, go to school, obtain health care or state welfare benefits, and 
for many other purposes.  Geographically, the main feature of the T.I. Vale do Javari is 
the Javari River, which forms the border between Peru and Brazil in this area as it flows 
from southwest to northeast to enter the Amazon River itself at the point where Peru, 
Colombia, and Brazil intersect.  The Marubo live along two rivers that are tributaries of 
the Javari flowing from south to north.  These rivers are the Curuçá and the Ituí.   
The long distances that must be traveled by Marubo between their homes in the 
T.I. and the town of Atalaia do Norte have a major impact on Marubo lives, structuring 
access to health care, education, money, and digital technology, among other things.  
There are no roads into or out of the T.I.; all travel must be by boat or aircraft.  The 
distances are enormous: from Atalaia to the farthest Marubo villages on the twisting and 
winding Curuçá is 926 km, while the closest villages on the Ituí are 457 kilometers.10  In 
the rainy season, these distances can be traversed using powerful 200 hp motors that can 
reach the farthest villages in 22 hours.  However, such motors, and especially the huge 
quantities of gasoline necessary to power them, are out of economic reach for the 
Marubo.  The average Marubo using a 5.5 hp outboard motor will take 12-15 days to 
travel from the upper Curuçá to Atalaia do Norte.  In the dry season, low water levels 
impede the use of large motors.  All dry-season travel by boat to the distant villages will 
take approximately two weeks.  Air travel is limited by the small size of the runways in 
the Marubo villages.  Only helicopters or very small airplanes can land, which means that 
only very small cargos can be carried in by air. 
Despite the distances, or perhaps because of them, constant travel characterizes 
the lives of most Marubo.  Canoes ply the river up and down, carrying pensioners going 
                                                
10 CTI/ISA, 2011. 
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to Atalaia to obtain and spend their checks, patients returning from long treatments for 
tuberculosis or hepatitis, students going to and from schools, or groups of elders 
attending political meetings.  Because the travel takes so long, increasing numbers of 
Marubo are buying houses in Atalaia where they stay when they are in town to trade and 
where many students stay during the school year.  In Atalaia, there is municipal 
electricity and both cellular and land-line telephone, and slow connections to the Internet 
are also available.  In the T.I. any electric power comes from generators or solar-charged 
batteries, and there is no telephone or Internet.  In addition to dwellings in Atalaia and 
their villages, the canoe can be considered a “third home” where many Marubo spend 
two, three, or even more months per year.   
Once isolated, the construction of a paved road to nearby Benjamin Constant has 
brought Atalaia much closer to the global transportation network.  Atalaia originated as a 
rubber boom town in the late nineteenth century, and thus has always served as the nexus 
between the interior of the Javari and the global trade networks.11  It is tucked away in a 
bend of the Javari River, and another large bend separates the town from the mouth of the 
Javari where the Javari enters the Amazon.  Very close to the mouth of the Javari is the 
town of Benjamin Constant (a.k.a. Benjamin), larger than Atalaia and better connected to 
transportation networks because large river-going vessels can easily dock at Benjamin, 
which they cannot at Atalaia.  Until the 2000s, the only way to reach Atalaia from 
                                                
11 The “rubber boom” was the huge increase in demand and cost in rubber that lasted especially 
from the development of the rubber tire in the late 1800s until the maturation of the British rubber 
plantations in Malaysia in around 1910.  Until 1911 most of the world’s rubber came from the 
Amazon rainforest and the commodity boom fueled huge fortunes and the expropriation of 
indigenous land where rubber trees grew.  Amazonian, including Javari rubber, was usually 
shipped down the Amazon to Belém and from there to New York or Liverpool. 
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Benjamin was by boat, which is either expensive or slow, but the new paved road allows 
one to travel by automobile or motorcycle in less than half an hour.   
From Benjamin, river-taxis exit the Javari and cross the Amazon to Tabatinga, on 
the Amazon River itself.  Larger than either Benjamin or Atalaia, Tabatinga borders both 
Colombia (by land) and Peru (by water).  Tabatinga originated as a border garrison 
separating Portuguese and Spanish dominions after the negotiation of border treaties in 
the late 1700s.  On the other side of the border in Colombia, but forming a single urban 
agglomeration with Tabatinga, is the even larger town of Leticia, which is a Colombian 
provincial capital.  In both Tabatinga and Leticia there are airports served by commercial 
airlines.   
All Internet connections in the area are by satellite, and the speed of connections 
mirrors the size of the towns.  I learned about the regional Internet system by sharing a 
taxi ride with the talkative and entrepreneurial Internet service provider for Atalaia.  He 
told me that the optical fiber network reached only to Manaus, a large city far downriver, 
halfway to the Atlantic Ocean, and that for the time being there is no prospect of its 
extension to Tabatinga and Leticia.  Satellite Internet providers charge by bandwidth, so 
that the amount of bandwidth a local provider can purchase depends on the latter’s 
income, and therefore on the size of the customer base.  It is no surprise, then, that the 
fastest Internet connections in the area are in Leticia, where velocities can sometimes 
resemble broadband.  They are slower but still reasonable in Tabatinga.  In Benjamin, in 
contrast, the Internet is very slow, and in Atalaia it is slowest, inferior in speed to our 
dial-up connections.  The Atalaia provider told me his customer base hovered around 
fifty, and he simply could not afford more bandwidth.  In the interior of the Javari Basin, 
there is no Internet access at all unless you bring your own satellite hookup.  The 
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repository should therefore be designed to maximize access for a low-bandwidth 
connection.12 
The Marubo population has grown by over 3000% in the last century.  The rubber 
boom brought intense violence to the Javari Basin and indigenous populations in the 
interior were systematically displaced and massacred.13  Using genealogical data gathered 
by researchers in the 1970s, I have calculated that the Marubo population was less than 
50 in the 1920s.  By 1977, it was 389.  In 1998, I counted 834 Marubo.  This population 
has again doubled to 1667 in 2011.  However, all is not well.  Malaria is endemic in the 
area, to the extent that many Marubo contract it on a monthly basis.  No sooner has one 
course of treatment ended than they are stung again by the mosquito that carries the 
malaria parasite and after a period of incubation, they must take another course of 
treatment.  Tuberculosis and hepatitis are also endemic.  These and other diseases can 
interact in unpredictable ways.  A hemorrhaghic fever thought to be caused by 
simultaneous infection by hepatitis B and D in bodies weakened by constant malaria 
                                                
12 I personally found it easier to take the taxi to Benjamin, the river-taxi to Tabatinga, and the 
moto-taxi to Leticia to an internet cafe there to check and send email and use Skype, than to try to 
use the atrocious Internet cafe in Atalaia, which was filled with boisterous tween males playing 
first-person shooters.  However, locals cannot afford this cost.  Several Marubo now have Internet 
connections either at home or in the offices of local indigenous political organizations, or use 
connections in the homes of nonindigenous friends. 
13 Information on the Marubo is drawn from my own research, field notes or publications unless 
otherwise indicated.  See Javier Ruedas, “The Marubo Political System.” PhD diss., Tulane 
University, 2001; “Marubo Discourse Genres and Domains of Influence,” International Journal 
of American Linguistics 68, no. 4 (2002): 447–482; “Social Context and Creation of Meaning in 
Indigenous Amazonian Performances of Myth and Oral History,” Journal of Ritual Studies 17, 
no. 2: 35–71; “History, Ethnography, and Politics in Amazonia: Implications of Diachronic and 
Synchronic Variability in Marubo Politics,” Tipití: Journal of the Society for the Anthropology of  
Lowland South America 2, no. 1: 23–64; “An ‘Inca’ Instrument at a ‘Nawa’ Feast: Marubo Flutes 
and Alterity in Amazonian Context,” in Jonathan D. Hill and Jean-Pierre Chaumeil (eds.), Burst 
of Breath: Indigenous Ritual Wind Instruments in Lowland South America (Lincoln: University 
of Nebraska Press, 2011): 301–324. 
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infections has killed dozens of people in the past decade.14  Hepatitis vaccines are not 
made available in the interior villages, treatment for tuberculosis can be administered 
only in Atalaia and treatment for hepatitis, in Tabatinga.  This critical health situation 
results in wrenching deaths and separations in almost all Marubo families.   
Education and money present challenges almost as pressing as health does.  
Education at the high school level must be sought in Atalaia, and the few Marubo who 
have attended university have done so in Benjamin or Manaus.  These considerations are 
important in relation to the development of cultural heritage management systems 
because we cannot forget that the Marubo have higher priorities and bigger problems. So 
many Marubo are involved in constant long-distance traveling related to health, 
education, and money that these travels structure their lives and, since the Internet is not 
available in the interior, also structure their Internet access.  These existential struggles 
also consume Marubo people’s energy and time.  Many Marubo express a deep concern 
for cultural and linguistic preservation but they are only able to apply a very limited 
amount of time and resources to the problem.   
CONTEXTS OF RECORD PRODUCTION 
Most of the materials to be placed in the repository are recordings or 
transcriptions of Marubo feasts and ceremonies and were made at the explicit request of 
Marubo people for the express purpose of preserving cultural memory.  Although 
language documentation best practices call for recording every aspect of a given 
language, in practice my own language documentation efforts have been structured by 
Marubo valuations of differing linguistic registers.  Marubo do not fear for the 
persistence of their everyday language since it is the native language of almost all 
                                                
14 CTI/ISA, 2011. 
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Marubo and their population, though still very small, continues to grow.  They fear more 
for the preservation of the ceremonial language of the elders, those who were born in the 
decades following the rubber boom when the Marubo population was very small.  The 
ceremonial language is a poetic language full of archaic words and extraordinary 
metaphors.  This language is used to sing the 100 or so songs that constitute the Marubo 
mythic cycle, to sing shamanic healing songs, to discuss the properties of healing plants, 
to harangue younger people into correct behavior, and to transform patterns in nature 
when dangerous phenomena such as drought or excessive flooding threaten.  The 
ceremonial language is called Asãkiki and is the primary target of Marubo cultural 
preservation efforts. 
Recordings began in 1997 shortly after I arrived in the field to study Marubo 
political organization.  I was in what was then the farthest Marubo village from Atalaia, 
the village of Maronal over 900 km by water from Atalaia.  When I arrived in the field, 
the Maronal Marubo were in the process of preparing for the largest feast that had ever 
been held since the rubber boom.  In the event, over 20% of the Marubo population 
showed up.  J.  P. , son of the headman, came to ask me if I had recording equipment and 
if I would be willing to record the singing at the feast.  He said he was worried because 
the few elders who knew the myth-songs were growing older and young people were not 
learning the songs.  I agreed to record the feast.  Then he asked me if I could leave the 
recordings—at that time, analog magnetic audio cassettes—with them.  After some 
discussion, we found a Marubo who owned a dual cassette boom box and I agreed to 
make copies of all recordings and leave them with J. P.  A good thing, too, because by the 
time I returned with digitized copies a decade later, those old analog copies had severely 
deteriorated. 
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The first feast that I recorded was called a tanamea feast, which is a feast 
involving multiple villages.  One of the key elements of tanamea feasts is the constant 
singing of myth-songs.  When J. P. asked me to record the songs, he omitted to tell me 
that the singing lasted from shortly after dusk until dawn.  The elder sat on a bench in the 
hosts’ longhouse and sang the verses, with an audience of young people echoing each 
verse, all night, for fourteen nights, as more and more guests arrived until the climactic 
arrival of ceremonial “invaders” on the last day.  Towards the end of the feast two elders 
sang simultaneously to different crowds.  I did my best to record all this with a good 
cassette recorder and an 8mm video camera.  These recordings have proven to be 
invaluable records of a substantial portion of the Marubo mythic corpus, recorded in their 
full social context of production, although at the time they had nothing to do with my 
research focus. 
After the tanamea feast there followed another tanamea feast and two smaller 
akoya feasts, which are dedications of new signal drums and also involve singing, albeit 
to a lesser extent.  These four feasts were less than a month in total out of a fieldwork that 
lasted more than a year, but the great majority of my recordings were made at these 
intense events.  
Interspersed between the feasts were smaller events that I recorded via audio, 
video, or photography, such as an elder’s spoken explanation of the origin of the earth, an 
oral history of rubber boom migrations, or a walk through the forest with an elder 
explaining plant medicine to younger people.  These longer periods of time between 
feasts yielded fewer audiovisual records than the song-intensive feasts. 
By 2007, my concern had switched to language documentation.  During a brief 
visit to Leticia that year, where Marubo schoolteachers were attending a workshop, I 
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began to carry out specifically linguistic fieldwork.  Finally, in 2009 I returned with the 
explicit purpose of carrying out language documentation.  I was able to work with a 
consultant specifically on syntactic analysis of the Marubo language, but unfortunately 
our work was cut short by the conflicts described above—the constant travels in search of 
health, education, and money.  I worked with her in Atalaia, on a canoe, and at Maronal 
village.  When I arrived at Maronal, another major feast called Shavá Sai Aká was 
beginning, and again I recorded numerous songs of various genres, though on this 
occasion the Marubo chose not to have the ceremony documented in video, save for a 
brief portion.  The 2009 Shavá Sai Aká was different because I used a digital recorder, 
and a computer and hard drives for storage.  Marubo elders were singing through a 
powerful community-owned PA system.  I provided a clip-on microphone and plugged 
my recorder into the sound box.  After the feast was over I worked with J. P. to identify 
priorities for further recording, and the elders agreed to a series of recording sessions in 
which most of the remaining songs of the Marubo mythic corpus were recorded.  This 
accomplished, I returned to the United States, and shortly after that, applied for admission 
at the iSchool, where my course of studies has been strongly informed by the existence of 
these recordings. 
The contexts of record production will have to be represented in the resource 
arrangement, but there are multiple options for doing so.  For example, one could 
interpret that the Marubo are the record producers, and that each type of activity 
represented in the records could be a series.  On the other hand, one could interpret that I 
am the record producer and consider that the materials result from a single activity, 
anthropological fieldwork.  The feasts could be a category of activity distinct from 
everyday life, so that feasts are represented by category of feast and everyday life is 
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placed in its own separate category, though this smacks of subject classification.  Or, 
each feast and the space between feasts could be arranged chronologically, to show how 
events actually unfolded in the field.  However, even this simple arrangement would 
create problems.  For example, syntactic analysis was not a chronologically discrete 
activity as feasts were; instead, syntactic analysis overlapped other events in fieldwork, 
so that a chronological ordering would disperse any data on linguistic analysis.  These 
problems of arrangement and description will be addressed in more detail later in the 
semester. 
PROJECT PARTICIPANTS 
For a successful, user-oriented design, it is necessary to understand something 
about the specific Marubo individuals who are critical stakeholders in the project.  In 
general, these can be divided in two categories: traditional elders and young bilingual 
cultural mediators.  Traditional elders produce not only most of the linguistic 
performances that will be stored in the repository, but also the framework of linguistic 
values that influences what is considered to be, as it were, “archival.”  Young bilinguals, 
however, are the ones that will directly interact with the repository. 
The most important participant is J. P., son of a leader at Maronal village. J. P. is 
the person who came to me at the start of my first fieldwork to ask me to record the 
tanamea feast.  I have been collaborating with him in matters of cultural heritage 
preservation for fifteen years.  After I left the field in 1998, J. P. slowly began 
transcribing the songs.  He worked for many years with a typewriter.  The original 
documents show evidence of his struggles in the steadily lighter ink produced by his 
black ribbon, followed by work done with a red ink ribbon, until that, too, was exhausted.  
J. P. then worked in handwriting, until he was finally able to purchase a laptop in 2009.  
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In a recent (January 2012) phone conversation he told me that he finally bought a more 
powerful desktop computer.  He also has a terabyte hard drive containing all the digital 
materials that I have.  At this point, J. P.  has edited the transcriptions in collaboration 
with the elders of Maronal, in order to eliminate performance errors.  The result 
constitutes a book awaiting publication.  I consider J. P. to be a sort of contemporary 
indigenous equivalent to Elias Lönnrot, the 19th century compiler of the Finnish national 
epic Kalevala, because he is working to write down, organize, and publish his people’s 
epic mythic cycles. 
Unlike many young bilinguals, J. P.  has never moved permanently to Atalaia.  He 
lives in Maronal village with his family.  His computer is therefore not Internet-
connected.  He travels frequently—often three times a year—to Atalaia do Norte, and I 
usually talk to him at least once during his visits. 
 J. P.  collaborates closely with his father’s brother’s son A. P.  Also a 
youth in my mind, though now in his forties, A. P. was educated in Brazilian schools 
from a young age and is completely bilingual.  A. P. is employed by FUNAI, the 
Brazilian equivalent of the Bureau of Indian Affairs.  He is in charge of supervising the 
area around Maronal village to ensure that there are no nonindigenous land invasions and 
that the safety and security of the uncontacted peoples is maintained.  He is also the 
founder of ASDEC, a Marubo political organization, the offices of which are in his home.  
He has an Internet-connected computer and is accessible by telephone when he is in 
Atalaia, where the FUNAI office is and where he lives.  However, because his job is to 
watch over the upper Curuçá River, he is often away from home. 
 M. A. P. is A. P.’s older sister.  Like A. P., she was educated in towns 
from her teenage years and has become comfortably bilingual.  She works as a 
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schoolteacher on the Curuçá River, sometimes at Maronal and sometimes in the middle 
Curuçá.  She was my main linguistic consultant in 2009; together, we produced some 
syntactic analysis of the Marubo language as well as several translations of myth-songs.  
She owns a small laptop and occasionally uses the Internet when she is in Atalaia, usually 
at least twice a year.  She owns her own house in Atalaia, separate from A. P.’s.  
However, A. P. is married to a nonindigenous woman and his home is strictly for himself 
and his nuclear family, whereas M. A. P.’s house is generally shared by all her extended 
kin.  
 M. B.’s younger brother, D. P., works with the Marubo political organizations 
and with local health agencies while he studies in Atalaia, where he lives in M. A. P.’s 
house.  He has spent much of his youth in Atalaia and is very fluent in Brazilian language 
and culture.  There is a telephone but no Internet connection in M. A. P.’s house.  
However, D. P. is a frequent user of the Internet and computers at his workplaces.  
Among his common computer activities are downloading mp3s, looking for information 
on his favorite soccer players, and storing and looking at digital photographs.  Since he 
lives full-time in Atalaia and is one of the more digitally capable bilingual Marubo, I 
hope he will be a significant source of feedback for initial repository designs. 
E. F. is a bit older than the above-cited bilinguals.  He was raised in Benjamin 
Constant until his teenage years and is bilingual and bicultural.  He was one of the 
founders of CIVAJA, the umbrella political organization for the indigenous peoples of 
the Javari Basin (today renamed UNIVAJA).  Later, he founded AMAS, a political 
organization specifically aimed at securing assistance for the middle Curuçá River 
Marubo, who have been particularly afflicted by hepatitis and hemorrhagic fevers.  E. F. 
adds a slightly different sensibility to the mix: he is interested not only in preserving 
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Marubo ceremonial discourse, but also the history of the indigenous movement in the 
Javari Basin.  He has expressed an interest in preserving documents produced by 
indigenous organizations in the course of their work to inform audiences of the situation 
in the Javari Basin and to issue demands to various agencies and levels of government.  
He has his own home, but in recent years he has not been able to secure grant money to 
support AMAS activities and so had to disconnect his Internet connection.  His telephone 
works only occasionally.  However, he can be contacted through mutual friends and I 
hope to accommodate his desire to see the history of the indigenous movement, and 
hence his own history, documented in a digital repository. 
The elders who actually do the singing are all over sixty years old now, and some 
are in their eighties.  All are children of the leaders who saw the Marubo through the 
genocidal years of the rubber boom.  All were born when the Marubo lived in isolation in 
the rainforest, beginning their slow demographic recovery from the low point of the 
1920s.  All learned the songs without technological mediation, by listening and repeating 
over and over again.  They are proud of their knowledge and often competitive about who 
knows the most. 
SOCIAL CATEGORIES AND POTENTIAL ACCESS RESTRICTIONS 
Marubo concepts of sacredness as applied to cultural materials, and consequent 
ideas about who should be allowed access to what, are not as rigorous as those of 
aboriginal Australians.  Aboriginal cultural protocols for information access have been a 
major influence on the development of Mukurtu.  Among the aboriginal peoples that Kim 
Christen has worked with,  humans are formally categorized by age-group, gender, clan, 
and location.  Each category has prescribed and proscribed information.  Information that 
is appropriate only to certain social categories should not be shared publicly.   
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Among the Marubo, concerns about access to information are not structured by 
such a system of social categories.  Although the songs and other materials are 
considered sacred, they are performed in public settings before audiences consisting of 
people from all age groups, genders, clans, and localities, and are considered general 
property of all Marubo.  The songs’ “owners” are nonhuman invisible entities who teach 
the elders and occasionally possess their bodies and speak through them.  Marubo 
concerns about access are more focused on worries about economic exploitation.  The 
Marubo fear that people will make money by selling their songs for profit, or by making 
movies that they will sell for profit.  Even the construction of salaried academic careers 
based on Marubo data is a concern of theirs.  In general, Marubo do not want anyone to 
commercialize their culture, and will accept academic use of their culture only if 
researchers return something tangible to the community.  Counterbalancing these 
concerns about commercialization of culture is a generalized pride on the part of the 
Marubo concerning their relatively rich shamanic and mythological systems.  Many 
elders want the world to know of their singing prowess, and many Marubo are concerned 
to present themselves as bearers of a particularly vigorous indigenous culture.  On the 
part of the elders, this has to do with the aforementioned pride and competitiveness, 
whereas on the part of bilinguals this desire to share their culture has to do with the fact 
that indigenous peoples with highly visible, recognizably indigenous cultural features 
attract more attention from national and foreign aid groups, analogously to the way the 
Giant Panda attracts more money for bio-preservation than do blind cave crickets. 
Based on my understanding of Marubo culture, attitudes towards information 
flow, and concerns about access restriction, I believe that a three-tiered system of access 
restriction will be satisfactory to begin with.   One tier will be public access, consisting of 
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whatever materials the Marubo believe should be publicly available in order for their 
culture to be nationally and internationally known.  A second tier will be Marubo-only 
access, restricted with a password widely distributed among Marubo and rarely changed, 
designed only to prevent broad global publics from easily accessing the materials.  The 
third tier will consist of materials that are individually restricted by those who submit 
them.  I anticipate that this will consist mainly of family photos.  These are the three 
levels I hope to build into the repository.  It is entirely possible that the Marubo will 
request further restrictions based, for example, on locality.  However, I do not wish to 
suggest divisions that do not already exist, so I will begin with the minimal three-tier 
system and add new types of restrictions only if they are requested. 
POTENTIAL METADATA CATEGORIES 
 There are at least two major categories of metadata that will be important 
in this repository and that are specific to Marubo culture.  These are the categories of 
feast and ceremony, that is events at which linguistic performances occur; and the genres 
of ceremonial discourse.  The main categories of events are: the tanamea feast, the akoya 
feast, the Shavá Sai Aká ceremony, the healing ceremonies called shõkiya, and the 
shamanic healing ceremonies.  The main categories of ceremonial discourse are the saiti, 
or sung myths; the tsai ĩki, which are used for competitive ceremonial dialogues between 
two elders or to harangue a recalcitrant longhouse population into socially correct 
behavior; the shõki, or healing song; ese vana, or “words of wisdom,” a gentler way of 
haranguing a longhouse; poto kena-a, or “calling the dust,” a call to various forms of 
original materials from which the world was created, used to alter major climatic trends; 
and iniki, the songs performed by shamans when they are calling to a spirit to possess 
them or when they are already possessed and are speaking in the voice of the spirit.  
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These categories should be searchable fields in the repository alongside more familiar 
Dublin Core categories such as singer, location, and date. 
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Chapter 4: Intellectual Property Rights 
A repository for an indigenous user community must be able to balance 
indigenous concepts of cultural property with international copyright law and digital 
content licensing options.  The main difficulty in achieving this balance is that both 
copyright laws and content licenses are derived from the notion that the prototypical 
creator of a work is an individual who is then the owner of the work.  In contrast, 
indigenous people have a more varied set of beliefs about creativity and ownership, in 
which aesthetic works can be created and owned by legally undefined collectivities, or 
even by entities that are not human such as spirits, souls, or deities.  Copyright laws and 
use licenses are not currently capable of embodying indigenous concepts and claims 
about intellectual property.  Nevertheless, repository management can select use licenses 
that as nearly as possible respect the wishes of the designated community, and interpret 
copyright law in a way that is favorable towards indigenous concepts of collective 
ownership.  Repository policies can be developed to bridge the gap remaining between 
legal and indigenous frameworks for intellectual property rights and the use of digital 
cultural heritage.  The end result should be a combination of use licenses, copyright law 
interpretations, and repository policies that allows for deposited materials to be used as 
nearly as possible in accordance with Marubo cultural protocols for information 
distribution and use.  
INDIGENOUS PEOPLES AND BRAZILIAN INTELLECTUAL PROPERTY LAW 
Since the materials for this repository originate mainly in Brazil, Brazilian laws 
governing intellectual property should be understood and accommodated.  Brazilian law 
grants to authors an inalienable moral right to their work, which includes the right to 
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suspend any use that of their work that offends their honor or reputation.15  The existence 
of this moral right must be acknowledged and respected by any repository that receives 
Brazilian aesthetic productions.  But in accepting indigenous cultural productions, an 
added difficulty emerges: there is no obvious individual author, and indigenous concepts 
of intellectual property apply the quality of ownership to entities and social groups that 
have no legal standing under Brazilian or international copyright jurisdiction. 
Under Brazilian law, authors have rights over any aesthetic works of their 
creation.  These rights include deciding the forms in which their work may be used, being 
able to protect their work from misuse by third parties, and having their work always be 
recognized as their creation.  Authors are further granted moral rights over their work.  
These include the right to deny publication or edition, the right to maintain a work 
unchanged, and the right to stop any use that is being made of their work if the author 
feels the use to be disrespectful or if it causes offense to honor or reputation.  These 
moral rights are inalienable and cannot be superseded by any other contract, nor are they 
relinquished if commercial rights are granted.16  Commercial rights may be ceded to third 
parties in freely negotiated contracts, but moral rights cannot be given away or granted 
but will always exist as long as the author or their estate persist.   
The problem with applying intellectual property law to indigenous cultural 
productions is that it is difficult to define what entity should have authorial rights.  A 
Marubo song is not an individual creation of the author, but rather a manifestation of a 
traditional work.  As such, authorship attribution is a challenge.  The attribution of 
ownership may be clearer: in the case of this project, for example, all Marubo 
                                                
15 Baptista, Fernando Mathias, and Raul Silva Telles do Valle, Os povos indígenas frente ao 
direito autoral e de imagem (São Paulo: Instituto Socioambiental, 2004). 
16 Baptista & Telles, 25. 
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collaborators consider that the songs belong to all Marubo, to the entire collectivity of 
human beings who bear a Marubo identity and consider themselves bearers of Marubo 
culture.  This subjective concept of ownership is not matched by any formal legal 
recognition of authorship because the entity that claims ownership, “the Marubo,” is not a 
legally constituted corporate body.  Nevertheless, the repository policy should strive to 
accept such a notion of collective ownership even if the letter of the law does not demand 
it.  Further, repository policy should accept that the entity to which ownership is 
traditionally attributed has authorial rights, including moral rights, over its work. 
Under Brazilian intellectual property law, an authorless work, such a traditional 
song or folktale, falls in the public domain and may be freely used by anyone for any 
purpose.17  Ethnic traditional knowledge is specifically distinguished from such 
authorless works because the Brazilian Constitution grants special protection to 
indigenous peoples and cultures.  Because of this, a repository should not assume that 
expressions of traditional indigenous works are authorless and therefore in the public 
domain.  However, what little legislation currently exists to protect indigenous 
intellectual property does not meet the indigenous peoples’ expectations for suitable 
levels of protection, nor does it legally recognize the authorial corporate bodies that 
indigenous peoples expect to be recognized.  A repository management policy should 
recognize indigenous interpretations of intellectual property and manage digital object 
use accordingly, because we may expect that even if an ethnic group does not have legal 
standing as “author” under the law, they are going to behave that way because they 
believe it to be true, and if the indigenous peoples are the designated user community for 
                                                
17 Baptista & Telles, 19. 
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the repository, then it is their opinion that will have to be primarily understood and dealt 
with by repository management for as long as that management is non-indigenous. 
The possibility of special protections for indigenous Brazilian cultural 
productions is established by several articles of the 1988 Constitution.  Article 231 states 
that “The Indians’ social organization, customs, languages, beliefs, and traditions are 
recognized, and the original rights to the lands that they traditionally occupy, and the 
Union [federal government] shall demarcate them [the lands], protect them, and cause all 
their goods to be respected.”  This implies—and the indigenous peoples certainly believe 
it to be true—that their traditions are recognized goods that should be protected by law.  
According to Article 215, “the State will protect manifestations of popular, indigenous, 
and Afro-Brazilian cultures, and those of other groups that participate in the process of 
national civilization.”  Such manifestations, consisting of “all goods of material and 
immaterial nature, taken individually or collectively, that bear reference to the identity, 
action, or memory of different groups that form Brazilian society,” are considered to 
constitute “Brazilian cultural patrimony.”  Article 216 concludes that the “public power, 
in collaboration with the community, will promote and protect the Brazilian patrimony,” 
including immaterial patrimony such as forms of expression.18  In practice, legislation 
based on articles 215 and 216 is modeled on the concept of preserving material 
patrimony, for example by placing a structure or monument in a historic register and thus 
preventing it from being torn down.  The state is empowered to intervene to prevent such 
destruction.  A registry of indigenous cultural patrimony has been created,19 which in 
theory could be used by indigenous peoples to formally define their creations as 
                                                
18 “The Indians in the Federal Constitution of 1988,” http://www.funai.gov.br/quem/legislacao/ 
indios_na_constitui.htm 
19 Baptista & Telles, 98 
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indigenous property, but it is a seldom-used process because it is bureaucratic, time-
consuming, and does not explicitly guarantee intellectual property rights at the ethnic 
level. 
The problem of defining intellectual property at the ethnic level remains 
challenging as long as Brazilian indigenous ethnic groups are not legally incorporated 
entities with clearly identifiable representatives.  Brazilian indigenous groups do not have 
the rigid boundaries and institutional frameworks that characterize federally recognized 
tribes in the United States.  In the U.S., the federal government formally recognizes tribes 
as bounded units.  Federal recognition brings with it benefits that must be mediated by a 
tribal government.  Tribal governments, regarded as sovereign entities, are legal 
representatives of the entire tribe for multiple purposes.  In Brazil, however, indigenous 
ethnic identity is more fluid and ethnic groups continue to split, fuse, and recombine in 
unexpected ways.  Members of multiple ethnic groups can form alliances, intermarry, and 
constitute single political units, while large ethnic groups may split into geographical 
subgroups that do not take any corporate political action.   
Despite the absent correlation between ethnic identity and legally recognized 
corporate bodies, Brazilian ethnic groups do certainly exist and often act as if they were 
corporate bodies, recognized or not.  Ethnic identities persist over long periods of time, 
and bearers of ethnic identities are conscious of their particular defining cultural traits, 
including songs such as those that will form the initial core of this repository.  Such songs 
are often considered property of the ethnic group, as in the case of Marubo songs.  Since 
an ethnic group is not necessarily constituted as a single legal corporation, however, the 
question remains as to who can exercise authorial rights over indigenous creative works.  
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If a repository is to recognize as policy that the owner is the ethnic group, there must be 
some means of interacting with the group’s representatives. 
Indigenous peoples in Brazil, and elsewhere in Latin America, have formed 
numerous organizations to represent their interests in areas ranging from land rights to 
health, education, and economic development.  Indigenous organizations are legally 
incorporated groups.  In theory, they have formal organizational procedures which allow 
for persons to contact them, ask questions, and receive official responses.  In practice, the 
size and level of funding of the organization, along with a host of other contextual 
factors, determine whether any given indigenous organization can actually be contacted 
and has a functioning organizational system. 
Indigenous organizations are legally recognized corporate bodies, and could in 
theory hold copyright and claim authorial rights.  However, there is rarely a one-to-one 
correlation between an indigenous Brazilian ethnic group and a corresponding indigenous 
organization.  For example, the Marubo are members of a multiethnic organization and 
also have several small organizations that represent segments of the Marubo, but no 
organization represents all Marubo and only the Marubo.  They are members of 
UNIVAJA, the Union of Indigenous Peoples of the Valley of the Javari, which has an 
office, telephone, and predictable organizational chart, but this organization represents 
another half dozen ethnic groups as well.  In addition, there are three smaller 
organizations of Marubo: one for the upper Curuçá River, one for the middle Curuçá 
River, and one for the Ituí River.  All these organizations are set up to mediate between 
indigenous and non-indigenous peoples.  Their legitimacy as representatives of 
indigenous peoples depends on the quality of that mediation.  They themselves are not 
the decision-making bodies that make official statements on behalf of an ethnic group.  
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Rather, they pose questions to the traditional leaders of the group, urge discussions, 
receive and summarize responses, and present the answers to the asker.  For example, if a 
new proposal for health care to an indigenous village is made by the national health 
agency, an indigenous organization could inform the village leaders, encourage formal 
meetings on the subject, and inform the agency of the village’s willingness or not to 
accept the proposal.   
If we are to accept as repository policy the Marubo assertion that indigenous 
cultural productions belong to the ethnic group as a whole, then repository management 
must be conscious of the complex social relations that occur when an indigenous 
organization is asked to express the opinion of an entire indigenous group.  The 
indigenous organizations are the best available intermediaries for consultations about 
deposited materials’ uses.  Management must make a serious effort to find and negotiate 
with legitimate representatives of the collectivity that owns intellectual property rights to 
deposited works, since by policy the repository recognizes that it is the collectivity itself 
that has the most legitimate claim to exercising moral and commercial rights over the 
works.  However, in order to arrive at a decision regarding a specific use to be made of 
the works, the collectivity must engage in a decision-making process according to its own 
cultural and political protocols.  An indigenous organization’s opinion regarding the use 
of a work is binding only if it accurately represents the results of such a process.  
Therefore, the power of an indigenous organization to exercise moral rights over a work 
depends on the trustworthiness of its consultation with the people it represents, and on the 
willingness of those people to hold such a consultation, which may be time-consuming.  
Trustworthiness should be reevaluated on a regular basis by repository management, 
since it will change over time.  New organizations should be accepted as legitimate 
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interlocutors but cannot be granted automatic veto power over materials, particularly 
where other, previously existing organizations claim rights.  Management will almost 
certainly have to interact with multiple indigenous organizations, which may represent 
different segments of indigenous society.  Management should periodically verify the 
continuing legitimacy of indigenous organizations as intermediaries for the ethnic group. 
Recognizing an ethnic group as the holder of authorial rights presents a further 
problem: what if there is a conflict within the group, for example about whether to grant 
commercial rights, or whether moral rights should be exercised over a particular use?  
For example, what if one faction instructs the repository to close access to a set of 
materials, while another faction gives instructions to maintain open access?  In such cases 
repository management should remember the spirit of the moral rights law, that is, that it 
is intended to prevent any use of a work that makes an author feel offended in honor or 
reputation.  The honesty of the complaint about inappropriate use should be a prime 
consideration in making such decisions.  If a use of materials genuinely offends, then it 
should be ceased.  However, the repository should strive at all times to be a force for 
reconciliation rather than a vehicle for conflict.  When conflicts arise, management 
should strive to offer digital compromises.  For example, materials may be closed to the 
public and remain viewable only by those who specifically stated that they should remain 
viewable.  A second consideration is the legitimacy of the complainant within the 
indigenous political order.  In the case of the Marubo, a legitimate decision cannot come 
from one faction alone without prior consultation with others.  A decision to exercise 
moral rights should result from a broad consultation process involving as many groups 
and factions as possible.  If one faction disagrees with the resulting decision, its opinion 
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is not representative of the ethnic group and should not be accepted as a legitimate 
exercise of moral rights.   
Image rights are distinct from authorial rights under Brazilian law, but must be 
accorded equal respect and accounted for in repository policy-making.  Any repository 
handling photographs of Brazilian citizens in general, and indigenous people especially, 
must respect image rights.  The Brazilian Constitution states that “the intimacy, private 
life, honor, and image of persons are inviolable, and the right is guaranteed to 
indemnification for material or moral damage or for damage to image.”  Persons have the 
right to control certain uses made of their images, and in particular to halt any uses that 
may be damaging to them.  For juridical purposes, image is divided into the physical 
image—the portrait or representation of a person’s physical qualities—and the social 
image, which comprises moral, social, and cultural traits that characterize a person 
socially.  There is no agreement among legal authorities as to whether an ethnic group 
has a legally protected image, and what it would mean for such an image to have legal 
protection from damage.  Photographs of indigenous people, especially groups of 
indigenous people, are often presented as representative of the entire ethnic group.  
Surrounding text frames the image and adds a layer of interpretation so that an image of 
an indigenous individual can be taken to signify something about the whole group.  
Building a digital repository that includes hundreds, if not thousands, of images of 
indigenous people is, at the same time, an act of building an image of the indigenous 
ethnic group.  While the social image of an ethnic group may not enjoy the same legal 
protections as the social image of an individual, repository management should, by 
policy, act as if it did.  Repository management should prevent any information being 
divulged that might “wound the honor and self-esteem of a person” or damage or harm 
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the image of a person or of an ethnic group as a whole.   Repository management will 
have primary responsibility for how the ethnic group is framed for outside viewers.  As 
times and ideas change, a way of framing that was once acceptable may become 
unacceptable, or vice versa, so management should regularly review whether or not the 
image presented is damaging or harmful in any way.  Authorization for use of an image 
must be clearly and explicitly granted, both initially so that the repository may preserve 
and grant access to the image, but also subsequently for any further uses made of the 
image.  Authorization should specify what media will be used and for what purposes, 
what the context is of the work involved, and whether or not the use is commercial or 
nonprofit.   
Respect for the imaged entity is a matter of critical legal and moral importance.  
Misuse of images of indigenous peoples in Brazil is a crime and can lead to arrest and 
imprisonment.  For example, using images of nude, tattooed indigenous women, without 
their authorization, on a commercial tourism website for purposes of driving site traffic 
and increasing ad revenue, is a criminal violation of the indigenous women’s image 
rights.  I know of at least one such case, and the individual involved had to flee across the 
border to Peru and is still subject to police pursuit whenever he is known to appear in 
Brazil.20  Therefore, the matter of respect for image rights should be taken seriously not 
only because it is the ethically correct thing to do, but also because to fail to do so can 
have very serious legal consequences.   
                                                
20 Since 2009, the individual has edited photos carefully so that female nipples are not showing in 
any image, although he bitterly complains that it is ridiculous to do so.  However, his use of 
indigenous images to generate revenue (from ads and tourism) that is not shared with the imaged 
persons is illegal because he lacks authorization from the imaged persons and, worse yet, uses the 
images for personal profit. Even if it were legal it would be unethical.  http://www.amazon-
indians.org/ 
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PROTECTING INTELLECTUAL PROPERTY IN THE REPOSITORY: COPYRIGHT 
Copyright is not a good way to protect the intellectual property rights of 
indigenous Brazilian cultural productions because the entities to which those rights 
should be attributed cannot be legal copyright holders.  In the case of the Marubo, since 
there is no single legally incorporated organization representing all Marubo and only the 
Marubo, there is no possibility of legitimately assigning copyright to a legal entity.  
Marubo political process can yield collective decisions that are legitimate expressions of 
the collectivity’s will, but these processes are complex and lengthy.  No single bureau or 
office exists to manage intellectual property decisions and assets. 
The Marubo who have participated so far in this project—singers, transcribers, 
translators, organizers of feasts, and others—all clearly agree that the resulting digital 
information is the property of the Marubo in general, and that its main purpose is to serve 
as a source of cultural memory for future generations of Marubo.  However, the Marubo 
concept of cultural production ownership is more complex than a simple notion of 
collective ownership.  The Marubo term for “owner” is ivo (plural ivovo).  One semantic 
domain in which this term is applied is that of lands, rivers, and longhouses.  A 
longhouse is called shovo, and so the leader of a longhouse—generally the person who 
directed its construction—is called the shovo ivo.  Certain clans are considered the ivovo 
of rivers or lands.  The same term is applied in the semantic domain of songs of various 
types, including myth-songs and healing songs.  Songs are often considered to have an 
ivo, but there is a twist: the ivo of the song is its creator, who is in every case someone 
that has been physically dead for a long time.  However, parts of the souls song ivovo 
remain accessible to living singers and shamans.  Singers and shamans can be possessed 
by the spirit of the song’s ivo and sing in the voice of its creator.  There is a further twist: 
new songs that have never been heard before are sometimes created, but these are not 
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attributed to the individual creativity of the singer; rather, they are attributed to 
possession by a spirit, who is considered the true creator of the song, and is said to have 
taught it to the singer.  These immaterial song-owners and song-teachers do not form 
exclusive relationships with individual singers.  The same song-owner can be associated 
with multiple singers.  That is, an immaterial creator may be associated with multiple 
physical bodies.  The songs do have individual creator-authors, but they are entities that 
have no physical form except when they possess a singer’s body.  These entities are in a 
sense the true sources of individual authorship in Marubo songs.  But since they manifest 
through multiple singers’ bodies, authorship is also spread across multiple Marubo 
persons.  It is in this sense that ownership of the songs is collective, in that the songs’ 
owners can appear, at least in theory, in any Marubo’s body, although in practice it is 
only dedicated singers, who work hard to develop expertise, that typically speak in the 
voice of the song-owners.  An incorporeal consciousness manifesting simultaneously in 
multiple human bodies cannot be a copyright holder under any known national or 
international legal system.  
Although a Brazilian ethnic group cannot in itself be a copyright holder, an 
indigenous organization could.  Indigenous organizations have produced copyrighted 
materials, such as printed collections of traditional stories.21  For example, the Federation 
of Indigenous Organizations of the Rio Negro (FOIRN) has produced printed texts 
containing traditional indigenous stories, to which it holds the copyright.  Of course, 
indigenous individuals may also copyright creative works.  But neither of these options 
are equivalent to an ethnic group itself holding a copyright.  In the case of the Marubo, it 
would be perilous to grant a copyright to an indigenous organization because its 
                                                
21 For example, Tõramu Bayaru & Guahari Ye Ñi, Livro dos antigos desana—Guahari Diputiro 
Porã (São Gabriel da Cachoeira, Amazonas, Brazil: ONIMIRP/FOIRN, 2004). 
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legitimacy as representatives of the group is context-dependent.  To understand this, and 
to understand how repository management will interact with the designated community, a 
brief overview of Marubo decision-making processes is needed. 
The assent of indigenous groups as collectivities is sought in numerous areas of 
interaction between the Brazilian government and indigenous peoples.  For example, 
indigenous groups are consulted on plans for land demarcation, education, or health care 
assistance.  When a question has to be posed by a Brazilian government agency to the 
Marubo, the agency must go through an indigenous intermediary.  This is generally an 
indigenous organization, but increasingly it may be an indigenous employee of the 
Brazilian government.  In the case of the Marubo, communication between Atalaia do 
Norte, where government offices are, and the interior villages, employs a radio 
communication system.  Each major village has a transmitter and other villages generally 
have a receiver.  There are agreed-upon hours for communication on this network, 
generally in the morning and afternoon although individuals may make separate 
arrangements.  When the Marubo as a whole must be consulted, a call goes out over the 
radio to all Marubo villages, informing them of the question that is being asked and 
requesting them to hold meetings to discuss the issue.  At each village, a council of 
elders22 is convened.  The elders discuss the issue and come to an opinion or decision.  
The elders’ decisions are then discussed among the villages using the radio system.  If 
there is not total agreement, there may then be a further round of discussions in each 
                                                
22 These councils are only semi-formal, that is, they consist of whatever elders happen to be 
present in the village and whoever else is considered worth listening to.  In each village there are 
some elders who should be listened to, but the council is legitimate as long as all notable 
individuals who are present in the village are invited, regardless of whether they participate or 
not.  The council is also valid even if an important elder happens to be traveling and cannot 
participate. 
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village as the varying opinions are considered and evaluated.  If a consensus can be 
reached, the decision is made official and transmitted by radio to the government agency.  
Otherwise, discussions may continue until a position is reached that is opposed by as few 
people as possible.  Occasional deadlocks lead to a no-decision, which is equivalent to all 
intents and purposes to an answer of “no” since the proposed action cannot be taken.23  
Once a decision is reached, the answer given is often transmitted as a radiogram, which is 
a radio message that is written down word-for-word by the receiver and then typed as an 
official document.  A radiogram “signed” by elders from all major Marubo villages is 
considered (by the Brazilian government) an official decision of the entire ethnic group.  
In all this process, the role of an indigenous organization, if it is involved at all, is to 
transmit the question, provide information, receive the reply, and create an official 
document containing the resulting decision.  The signatories of the document are not the 
officers of the organization, but rather the village elders or other participants in the 
village councils.   
The above discussion should make it clear that an indigenous organization is quite 
distinct from an ethnic group and cannot legitimately exercise authorial rights over 
indigenous creative works.  At the same time, an ethnic group can exercise authorial 
rights, both moral and commercial, over traditional works, though the process for making 
decisions is time-consuming and complicated.  Because there is currently no long-
distance access to the Marubo radio communication system, it is impossible to consult 
directly with the ethnic group as a whole.  Thus, the best way to consult the ethnic group 
is through the organizations.  But to give the organizations themselves copyright is not 
                                                
23 Sometimes an either-or question can be answered “no.”  For example, the question “where 
should we build the next radio transmitter?” may lead to discussion among villages that yields no 
agreement, in which case no transmitter is built at all. 
 43 
legitimate, since their internal decision-making processes are not equivalent to the 
collective Marubo decision-making process.  They are convenient to consult, since they 
have emails, phone numbers, and organizational structures, but they do not in themselves 
have legitimate claim to authorial rights over traditional indigenous works.  For these 
reasons, copyright is not at this time a good solution for protecting the intellectual 
property rights of indigenous peoples in the context of a digital repository.  And yet, 
Marubo cultural productions are emphatically not in the public domain, so some sort of 
protection must be conferred upon their digital counterparts.  Alternatives to the 
copyright system today include Creative Commons licenses and the new Mukurtu 
Traditional Knowledge licenses and labels. 
PROTECTING INTELLECTUAL PROPERTY IN THE REPOSITORY: LICENSES 
Creative Commons (CC) and Traditional Knowledge (TK) licenses, singly or in 
combination, provide useful options for protecting indigenous digital cultural objects 
from inappropriate distribution and use.  However, they may not precisely match any 
given indigenous group’s expressed will as to the level of protection to be afforded 
deposited materials.  It may be necessary to conceive of  several new sorts of licenses, or 
to creatively combine CC and TK licenses in order to provide materials with sufficient 
protection to satisfy the designated community while at the same time allowing for basic 
repository administration and preservation tasks to proceed unimpeded.   
Creative commons licenses consist of variant combinations of four attributes: the 
work must be attributed to you (BY); and/or, the work must have no derivatives made 
from it (ND); and/or, the work cannot be used for commercial purposes (NC); and/or, the 
work can only be shared if the exact same licensing is attached to it upon distribution 
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(SA, for share-alike).24  These use licenses for digital materials allow for freer exchange 
of information online than would be possible under the more rigid copyright regime.  
This is at once their strength and, in the Marubo case, their weakness: they are 
conceptualized to facilitate free exchange of information, whereas the Marubo would 
prefer to maintain strict control over the uses made of their cultural products.  
Nevertheless, at least one Creative Commons license would be appropriate for digital 
materials that the Marubo themselves classify as “public”: the BY NC ND license.  The 
BY, BY SA, and BY ND licenses may be discounted for the purposes of the Marubo 
repository, since they allow for free commercial use of the materials provided other 
conditions (attribution, license replication, and non-alteration of original) are kept.  It is 
clear, however, that the Marubo will not allow any commercial use of their materials 
without an explicit contract, so these licenses will be of very little interest to most 
Marubo, and certainly not for these cultural heritage materials.  The BY NC SA license is 
also unlikely to interest Marubo since it allows the downloader to remix the work, and 
Marubo are not only concerned with authorizing commercial use, they are concerned 
with authorizing any sort of use.  For these reasons, a BY NC ND Creative Commons 
license would be the best option for materials that the Marubo wish to make available to a 
general public, for example to inform the public about their living conditions and culture. 
For the purpose of regulating creative works produced by indigenous peoples, CC 
licenses suffer from the same ontological problem as copyright: they are based on the 
notion that individuals create works and should exercise control over how they are 
distributed.  The Mukurtu developers have worked to bridge the gap between CC licenses 
and indigenous concepts of intellectual property by developing a system of four licenses 
                                                
24 http://creativecommons.org/licenses/ 
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and eight labels.25  The licenses are intended to carry the same legal weight as a CC 
license, whereas the labels are intended for attachment to materials that are legally in the 
public domain or owned by someone outside the indigenous community, but which the 
community would prefer to be used according to their own cultural protocols.  This new 
system of licenses and labels is a promising start to the work of reconciling Western and 
indigenous views on intellectual property, but would still require some modification for 
use in a Marubo community archive.   
All Mukurtu licenses begin with a TK code, signifying that the material is the 
Traditional Knowledge of a particular community.  The basic license, analogous to a CC 
BY license, is TK-A (traditional knowledge-attribution), signifying that anyone using 
these materials should acknowledge that they are traditional knowledge of the originating 
community.  The idea is that each community will have its own, pre-written, 
recommended language for making this attribution, and that users of the materials will be 
asked to incorporate that language in any uses they make of the materials.  One step more 
restrictive is the TK A NC license, which adds the requirement that any use be 
noncommercial.  These licenses can be added to CC licenses such as BY NC ND to 
further clarify or restrict potential use.   
 Two further licenses are designed to allow further uses by specific prior 
negotiation with the indigenous community.  The TK CO-E license (“community-owned 
educational”) allows for traditional knowledge materials to be used in educational 
contexts, following a dialogue on fair reciprocation by an educational entity or institution.  
This license could be granted, for example, to institutions that host servers or provide 
administrative or infrastructural support for the repository, allowing for use of materials 
                                                
25 http://www.mukurtu.org/wiki/Manual:Traditional_Knowledge_Licenses_and_Labels 
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by their own researchers and students, and possibly also by on-site visiting researchers as 
negotiated on a case-by-case basis.26  The TK CO-C license (“community-owned 
commercial”) allows for commercial use of traditional knowledge provided payment of 
appropriate fees or services, or other acknowledgments, are made to the originating 
community.  These could be used if the Marubo wanted to turn a portion of the archive 
into an image bank, licensing materials such as photos and videos for commercial use.  
Attaching a TK license would provide the originating community with some control over 
the presentation of the material, since rather than a simple copyright notice the material 
would have to be accompanied by a traditional knowledge attribution written by the 
originating community.  It would also allow for closer control of potential uses by the 
originating community, rather than the totally unrestricted use expected from a major 
commercial image bank.  This would align the permissible commercial use more closely 
with Brazilian image right law, which allows for imaged persons to deny any injurious 
use of their images. 
In addition to the four licenses, the Mukurtu team has developed a series of labels 
aimed at materials that are in the public domain or that are not owned by the indigenous 
community, but that are culturally claimed by the community.  This may be the case, for 
example, for photographs taken by travelers, missionaries, or anthropologists, to which 
the photographers have clear title under international copyright law, or which are old 
enough to be in the public domain.  The originating community may nevertheless identify 
these as traditional knowledge and believe that their use should follow community 
protocols.  The core of the labels is an acknowledgment that the community does not 
have legal ownership over the material, but that the user is requested to pay attention to 
                                                
26 This could be analogous to the way in which Salman Rushdie’s computers are made available 
to users only if they are physically located at the host institution. 
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cultural protocols for their use.  Thus, they require first an explicit definition of those 
cultural protocols.  In order to be labeled, the materials must first be incorporated into a 
digital repository where the label can be affixed to the file in an SQL or XML schema.  
Thus, they require, in a sense, the voluntary acknowledgment and collaboration not only 
of end users but also of the contributing individual or institution.  Such a system could be 
used, for example, in an archive co-created by a research institution and an indigenous 
community, in which the institution provides materials from its collection without giving 
up its control over the materials, but allowing for their labeling and for voluntary 
restrictions within the context of the repository application.   
Of particular interest is the CU label, indicating “community use only.”  This 
material is designated for community use only, and the user is requested not to download, 
copy, or circulate it in any way.  This seems to fit the general concept of what the Marubo 
expect for their repository, that is, that it is for community use—not exclusively, but 
primarily.  The bulk of materials to be incorporated to the repository will be for internal 
community use.  The problem in that TK-CU is a label, not a license.  That is, it responds 
to the possibility that the repository will contain material that is not immediately 
generated and contributed by the community, but rather by an outside collector, and the 
consequent need to label that material.  It does not contemplate the possibility that the 
community itself will generate materials, contribute them directly to a digital repository, 
and wish their use to be restricted to the community only.  Yet this is precisely the central 
use case we are contemplating for this repository.  Because of this, I think that the TK-
CU label should be modified and developed into a full-scale license.  It would then grant 
users the ability to access material provided that they are members of the community and 
follow community protocols, as defined by the internal decision-making process of the 
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community itself.  It would also allow for non-members of the community to make use of 
the materials within contexts established by the community, such as specific events, 
workshops, or collaborative projects.   
However, a TK-CU license alone presents a difficulty, which is the status of the 
archival administrative function.  Until such time as the indigenous community can 
assume full technological control of a digital repository, such control must be delegated 
to a trusted digital repository (TDR).  In all likelihood, materials for relatively small 
ethnic groups will always have to be pooled together into larger repositories where single 
administrative units manage multiple community archives.  Such administrative units, 
following Open Archival Information System (OAIS) requirements, must receive 
sufficient control for long-term preservation and for providing access to the designated 
community.  Adminsitrative uses are necessary to the repository’s functioning—
including modification of metadata, production and modification of representation 
information, and the ability to make preservation copies and engage in negotiations with 
third parties to host data or share administrative duties.  In the OAIS model, archive 
administrators are not considered users since they are not expected to distribute the 
materials or use them for research, much less for commercial purposes.  Administrative 
control of digital objects is regulated in the OAIS model through a submission agreement.  
Nevertheless, administrative uses must be regulated in writing and made explicit in text 
document form.  It is conceivable that the indigenous community may prefer a license for 
administrators to use the material, rather than an agreement regulating specific deposit 
sessions.  Such a license, hypothetically called TK ADMIN, would allow repository 
administrators sufficient control for long term preservation and designated community 
access, and would cover all materials originating in the community and deposited into the 
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repository.  A TK CU ADMIN license would then restrict deposited materials to 
community use and administrative functions only.  Further uses could be authorized on a 
case-by-case or collection-by-collection basis using TK CO-E, TK CO-C, CC BY NC 
ND licenses, or others as the case may be.  Whether this is a reasonable option since it 
defines administrators as users is an open question—but since administrators are likely to 
be regarded by indigenous peoples as “researchers” or “investigators,” and will be 
receiving salaries for managing infrastructure, perhaps even grant money to run an 
archive, they will be perceived as making some use and it may be better to regulate this 
use by a license specifying legal and ethical responsibilities as well as simple 
administrative procedures authorized. 
CONCLUSION 
The best temporary solution, until further consultations with the Marubo yield a 
more perfect license, is to use the CC BY NC ND license combined with A TK-A 
LICENSE for materials that are made available to the general public, and to use a TK 
CO-E license and TK-CU label for materials that are to be restricted to community use.  
The specific terms of the TK CO-E license must be negotiated with legitimate 
representatives of the Marubo and agreed to by the entire ethnic group. 
 
 50 
Chapter 5: Selection and Description of Resources 
THE UNIVERSE OF POSSIBLE RESOURCES 
 To develop a selection policy for the Marubo cultural heritage repository 
we must first understand the materials that could potentially go into it.  The prototypical 
material for this repository is my own collection of Marubo digital cultural heritage, 
though I envision this only as the seed material for a much larger collection.  The core of 
my collection is a set of digital audio files of Marubo ceremonial language.  These are 
either born-digital (made in 2009) or digitized tape recordings (made in 1997-1998 and 
digitized 1998–2009).  Most of these recordings are in ceremonial language, the majority 
recorded in social context rather than during separate recording sessions.  They are 
recordings of discourse that the Marubo themselves consider sacred, though the 
connotations of this term for the Marubo are distinct from, for example, the connotations 
of “sacred” in indigenous Australian or Western monotheistic contexts.27  A few 
recordings are not in ceremonial language but rather are discourses on sacred songs (e.g., 
commentaries on myth-songs) or other culturally significant knowledge (e.g., oral 
histories).  All the digitized analog recordings are aiff audio files, with separate mp3 
access files, while the born-digital recordings are wav files.  
                                                
27 Marubo concepts of sacredness, for example, do not involve such rigid age- and gender-based 
access restrictions as do Australian concepts: individuals of all ages and genders are encouraged 
to listen to, learn, and even sing all sacred materials, although only male elders become skilled 
public performers.  A performer’s ability does not come from their social category but rather from 
their individual ability to interact with the sources of power and creativity, which are immaterial 
entities that are potentially available to anyone.  Ceremonies are open to individuals of all ages 
and genders, and should include as many women, children, and youths as possible.  Some 
playfulness and spontaneous ritual creativity, within an overall framework of tradition, are 
encouraged. 
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 In addition to audio files, the core collection includes digital video files 
(again including both born-digital as well as digitized tape recordings) of both 
ceremonies and aspects of everyday life such as hunting, agricultural pursuits, and 
building longhouses.  Text files, currently in Word format, include transcriptions and 
translations of myth-  songs, and transcriptions and translations of phrases elicited while 
analyzing the Marubo language with Marubo consultants.  The final element of the core 
collection is the set of photographs, again both digitized prints and born-digital 
photographs taken during multiple fieldwork episodes in the Javari indigenous area.  My 
hand-written field notes are border objects in the core collection: they have not been 
digitized and some must be redacted, but portions should ideally be included where they 
are directly relevant to the audio and video recordings, for example, written descriptions 
of ceremonies that were recorded.  
 Very close to the core collection are transcriptions produced by an 
indigenous man, J. P., based on the recordings that I made and left behind in my host 
village.  J. P. made these transcriptions during the decade between my fieldwork 
episodes.  In 2009, we digitized them.  Since then, J. P.  has been editing the 
transcriptions in collaboration with elders from his village.  Together, they are 
eliminating what they consider to be performance errors such as forgotten or misplaced 
stanzas and verses.  J. P. has recently completed an edited corpus of what he considers to 
be the most important of the myths.  This edited corpus, a single Word file, is a possible 
addition to the repository.  
 All recordings and photographs made among the Marubo by other 
anthropologists and visitors such as missionaries, government officials, and travelers are 
potential resources for the repository.  Like my own materials, these are divided into 
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analog and born-digital materials.  A missionary organization called the New Tribes 
Mission (NTM) has been operating in Marubo land since the 1950s.  One missionary in 
particular, John Jansma, spent over forty years living on the Ituí River.  Many Marubo are 
upset because Jansma and the other missionaries made numerous language recordings 
and took many photographs, but none of these materials have been made available to the 
Marubo.  Their current location is unknown to the Marubo and requests for repatriation 
have not been heeded.  Although the NTM seems unlikely to collaborate with this 
project, their materials should be considered possible resources, as well as prototypes for 
this category of resources.  The repository should be ready to accept any such collections 
made by nonindigenous residents, especially collections assembled during the 20th 
century when the Marubo population was very low.  
 More recently, professional anthropologists have been making digital 
language recordings among the Marubo.  These are more likely to be made available to 
the repository than older analog recordings that are currently in unknown locations.  
Although some of these recordings are in problematic formats such as minidisc, most are 
in formats that could be easily deposited in the repository.  
 While it is important for the repository to incorporate existing and future 
collections made by non-indigenous people working or living among the Marubo, its 
larger purpose should be to accept materials directly produced by Marubo people.  
Marubo make many audio recordings of their own ceremonies, although most of these 
are, to this day, on analog audio cassette.  Video cameras are less common and there is 
very little video produced by Marubo.  However, Marubo take many photographs.  Most 
of these have been taken with film cameras, but Marubo are now beginning to take digital 
photographs.  This is especially true of Marubo who spend much of their time in Atalaia, 
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for example secondary school students.  These photos are often placed for personal 
viewing in indigenous organizations’ office computers, a controversial practice leading to 
periodic requests by officers of the organizations that students not make personal use of 
office computers.  Since most students cannot afford their own computers, the Marubo 
repository would be a logical destination for their personal photographs, offering an 
alternative to the virus-laden and crash-prone office computers.  Marubo produce few 
original texts in the Marubo language, but any such texts would be potential resources for 
the repository.  
Of materials produced by Marubo, a significant subset are the records produced in 
the course of work within indigenous organizations.  Indigenous organizations produce 
documents such as reports on health care conditions, education, economic development, 
proposals for projects, demands to government agencies, general statements similar to 
press releases, as well as budgets and meeting minutes.  They also produce radiograms, 
official statements sent or received word-for-word over the Javari River basin radio 
communications system.  Several Marubo who work in indigenous organizations have 
expressed a concern for documenting their work for future generations.  Some such 
individuals are proud of the work they have done and do not want it to be forgotten.  
Others are concerned with demonstrating that their organization has done important 
work, in order to justify their use of resources to skeptical Marubo from the interior 
villages or to potential sources of outside funding.  The records of indigenous 
organizations should be considered possible resources for the repository.  These may, in 
the future, include oral histories of past workers in the organizations.  
 
 54 
HOW WILL SELECTION DECISIONS BE MADE? 
Selection policy should be guided by the concept of reciprocal curation, in which 
decisions are jointly made by the indigenous community and the repository management.  
Kimberly Christen defined reciprocal curation as “a set of practices through which both 
tribes and scholars annotate item-level records within specific collections with the aim of 
producing a rich, layered, dynamic set of knowledge.”28  However, reciprocal curation 
involves indigenous communities in more than just description.  It should also involve 
indigenous communities in selection and appraisal, design and presentation, and the 
determination of use policies and access restrictions.  This is particularly the case when, 
as in this case, the designated user community is also the primary producer community. 
Reciprocal curation requires interaction between repository management and the 
indigenous community.  As a start, this will be a conceptual guiding principle, and then 
an official repository policy.  Eventually, it should involve interaction between formally 
constituted groups.  A trusted digital repository (TDR) should have organizational 
viability, including “legal status and standing ... appropriate to the range of 
responsibilities they are undertaking.”29  In considering an appropriate organizational 
structure for a Marubo repository, we should consider the relatively small size of the 
Marubo population and the fact that many other similarly sized indigenous Latin 
American ethnic groups will also need repositories for preservation of cultural heritage.  
Although this is at present a project only for the Marubo, in the future a federated archive 
serving the needs of multiple ethnic groups will be more viable because it will be more 
                                                
28 Kimberly Christen, “Opening Archives: Respectful Repatriation,” American Archivist 74 
(Spring/Summer 2011):193. 
29 RLG/OCLC Working Group on Digital Archive Attributes, “Trusted Digital Repositories: 
Attributes and Responsibilities,” (Mountain View, California: Research Libraries Group, 2002): 
22. 
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likely to obtain funding if it has a broader user community.  A substantial outlay of funds 
is easier to justify if it serves the needs of a diverse community of ethnic groups and thus 
represents a broader potential for cultural heritage preservation.  As I envision it, 
management of such a TDR would be legally constituted as a U.S.-based nonprofit 
organization with a broad mission to preserve and provide access to Latin American 
indigenous cultural heritage using best practices in digital preservation and information 
design, and with the indigenous peoples rather than the scholarly community as the 
primary designated user community. 
If TDR management is constituted as a nonprofit organization, ultimate decision-
making authority will reside in a board of directors, as regulated by organizational bylaws 
and repository policies.  In accordance with the principle of reciprocal curation, decisions 
on selection should be made together with the designated community.  As described in 
the section on intellectual property rights, this presents a major problem: the 
determination of an appropriate interlocutor for the indigenous community.  By policy, 
ownership of indigenous traditional knowledge is attributed to the ethnic group as a 
whole, and the primary intermediaries will be indigenous organizations that are 
trustworthy representatives of the ethnic group, with the trustworthiness of each 
organization to be reviewed periodically by repository management.  However, the 
complexity of legitimate traditional decision-making processes at the level of the ethnic 
group makes this a difficult procedure, and perhaps nonviable as a long-term 
organizational process.  Ideally, therefore, the Marubo will form a committee on cultural 
resource management, empowered by the traditional indigenous authorities to make 
quick decisions on uses of digital cultural heritage.  If the repository is to accept 
submissions of digital heritage, there must be Marubo administrators who have the level 
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of access necessary to submit materials.  These will be relatively young, bilingual, 
computer-literate Marubo, who are very few in number.  They should be formally 
organized into a council or committee that, like the indigenous organizations, can 
legitimately represent the will of the ethnic group as a whole by engaging in dialogue 
with the traditional indigenous political authorities.  This cultural management committee 
would be the primary partner of the nonprofit board of directors in reciprocal curation. 
A trusted digital repository should also be able to negotiate agreements with third 
parties for data preservation, access, and administration.30  In particular, a partnership 
with the Universidade Federal de Amazonas—Benjamin Constant, which is a short 
motorcycle or taxi drive away from Atalaia do Norte, would be beneficial so that Marubo 
have direct access to a physical instantiation of the repository.  Other agreements could 
be reached with educational institutions to host dark backups or mirrors.  The board of 
directors could be expanded to include members of those institutions that demonstrate 
involvement with and commitment to the long-term preservation of indigenous cultural 
heritage. 
WHAT MATERIALS WILL BE SELECTED? 
Language documentation best practices call for selecting the widest possible 
range of indigenous language materials.  This means that the repository should not be 
selected?restricted to ceremonial and sacred materials.  Rather, an effort should be made 
to include recordings of everyday language and social events.  These are important 
resources for any long-term interpretation of the Marubo materials in case of future 
language change or extinction, a likely eventuality given the low population of Marubo 
                                                
30 RLG/OCLC, “Trusted Digital Repositories.” 
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today (under 2000).31  Within this small population, potential contributors to the 
repository are an even smaller group, restricted to those with access to digital photo, 
audio, or video equipment and/or computers.  Because of these factors, any materials in 
the universe of possible resources should be accepted for the time being.  Marubo 
traditional leaders and young bilingual repository contributors will have the power to 
determine whether or not any specific materials are excluded.  By repository policy, 
traditional leaders who consult their villages and one another and produce an opinion 
broadly representative of the ethnic group as a whole may request the restriction or 
deaccession of any materials considered to be Marubo traditional knowledge, and may 
also bar specific uses of the materials. 
LANGUAGE DOCUMENTATION METADATA 
Specialists in language documentation have produced two XML metadata 
schemas aimed at describing digital language resources for long-term preservation and 
access.32  The Open Language Archives Community (OLAC) metadata standard is an 
application of Dublin Core with extensions that are designed for language resource 
description.33  The ISLE Metadata Initiative (IMDI) is a more complex schema that 
describes a “corpus,” that is, a body of data on a particular language, and aims to express 
                                                
31 In a sense, recordings of contemporary Marubo language constitute representation information 
allowing future speakers of a changed Marubo language, or users in a hypothetical future in 
which the Marubo language is extinct, to interpret 20th and 21st century information.   
32 Peter K. Austin, “Data and Language Documentation,” in Jost Gippert, Nikolaus P. 
Himmelmann, and Ulrike Mosel (eds.), Essentials of Language Documentation (Berlin: Mouton 
de Gruyter, 2006), pp. 85–112; Paul Trilsbeek & Peter Wittenburg, “Archiving Challenges,” in 
Jost Gippert, Nikolaus P. Himmelmann, and Ulrike Mosel (eds.), Essentials of Language 
Documentation (Berlin: Mouton de Gruyter, 2006), pp. 311–335. 
33 Gary Simons, Steven Bird, & Joan Spanne, “Best Practice Recommendations for Language 
Resource Description,” http://www.language-archives.org/REC/bpr.html 
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important relations among the resources within the corpus.34  Both of these schemas 
present certain problems when we consider an archive that more broadly documents an 
entire people and their culture rather than exclusively their language.  The OLAC 
metadata standard is an item-level standard that relies on Dublin Core fields such as date, 
description, and relation to establish groupings of files.  The IMDI schema is designed to 
describe a linguistic corpus and as such has limited applicability where the designated 
community does not consist of professional linguists.  Its complexity and specificity is 
also problematic, and after a brief flourishing in the mid-2000s, IMDI-based archives are 
no longer being produced and the schema is not being updated.  The OLAC standard has 
the same problem to a lesser extent.  While the latter’s simplicity makes it more 
appealing to use, there is a discernible lack of interaction between the language 
documentation community and archival science in general, and with standards for 
arrangement and description specifically.  Looking ahead to the future of digital language 
archives, a combination of OLAC DC extensions with some aspects of EAD would offer 
a better way to express relationships among resources while maintaining solid item-level 
description. 
The IMDI schema is elegant and complex but is not useful for this project because 
it is designed to describe a linguistic corpus.  This concept, while useful for linguistics 
and language documentation, restricts the archive from future expansion into other areas 
of documentation, such as the documentation of indigenous organizations’ activities.  It 
forces an interpretation of all materials as components of a total language documentation.  
Thus, an oral history of the foundation of an indigenous organization becomes “about” 
                                                
34 http://www.mpi.nl/IMDI/  This site uses a frameset design, making it impossible to provide 
directions to specific pages within it.  To find the schemas, click on “Schemas,” then “IMDI 
Schema 3.0.” 
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linguistic morphology and syntax rather than about indigenous resistance and struggle.  
Because the IMDI metadata schema is complex, its creators also developed the IMDI 
editor, an application that facilitates creation of IMDI metadata.35  The IMDI editor was 
deprecated in 2009 in favor of a new linguistic metadata editor, Arbil.36  The IMDI 
community worked during the early 2000s to produce a unified international standard and 
the ability to search across language archives that were built using IMDI tools.  This 
effort resulted in the IMDI browser, which in theory allows for searching across digital 
language archives on multiple continents.37  In practice, the result has a design that was 
outdated before it was complete (for example, copious use of framesets) and has 
numerous usability problems.  It is telling that the last update to the IMDI home page was 
made in October 2007, and the list of  “Archives using IMDI” includes only two that are 
still functional along with six dead links.  IMDI may have fallen victim to its own 
specificity, like a species so adapted to a niche environment that changes to that 
environment cause extinction.  This is a symptom of a broader malaise in the field of 
language documentation metadata, namely a lack of dialogue with mainstream archival 
science and a total lack of reference to traditional modes of archival description or to 
archival metadata schemas such as EAD.  IMDI is thus not useful for this project because 
it is outdated, no longer being updated or supported, too specific and complex, and 
describes something called a “corpus,” whereas I want to describe collections assembled 
together into an archive. 
The OLAC metadata standard is more useful because it is an adaptation of Dublin 
Core, with a set of extensions for language description.  OLAC is at least consciously 
                                                
35 http://www.lat-mpi.eu/tools/imdi/ 
36 http://www.lat-mpi.eu/tools/arbil/ 
37 http://corpus1.mpi.nl/ds/imdi_browser/ 
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working within the broader OAI framework.  As a minimal set of item-level metadata for 
linguistic resources, it is a good start, and several of its extensions and recommendations 
will be adopted for this project.  However, in relation to this particular project and to the 
future of indigenous language archives, it suffers from regarding linguists as the 
designated community, instead of speakers of the archived languages.  This focus on 
linguists and serving the needs of linguistic analysis is contrary to the purpose of the 
Marubo repository project.  I think it is also contrary to the long-term interests of 
language and cultural heritage archives in general, since indigenous peoples constitute a 
much larger potential user base than specialist linguists.  The times are changing and 
indigenous people are becoming more powerful, more numerous, more important, and 
better funded than they were ten years ago when the OLAC initiative was begun.  
Language archives and metadata schemas should take these changes into account. 
Perhaps the most useful contribution of the OLAC metadata schema is the 
deprecation of the creator field in favor of the contributor field, along with a controlled 
vocabulary for contributor roles.  This recommendation follows the realization that digital 
language files do not have a single creator, but result from collaboration among multiple 
contributors.38  Another useful contribution is the olac:type vocabulary list.  For the 
dc:type field, OLAC recommends at least one term from the DCMI type term list 
(dataset, image, text, etc.) but also supplies a controlled vocabulary for discourse types.39  
This might be adapted even further to include indigenous categories of discourse genre.  
                                                
38 The olac:role extension to the dc:contributor field includes the roles of annotator, author, 
compiler, consultant, data inputter, depositor, developer, editor, illustrator, interpreter, 
interviewer, participant, performer, photographer, recorder, researcher, research participant, 
responder, signer, singer, speaker, sponsor, transcriber, and translator. 
39 The olac:type vocabulary list: drama, formulaic discourse, interactive discourse, language play, 
oratory, narrative, procedural discourse, report, singing, unintelligible speech.  
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It also suggests that instead of creating a separate “Marubo genre” category, so that 
Marubo can search for particular types of songs, indigenous genres can be inserted in 
dc:type fields. 
OLAC recommends using the title, date, and format fields, and recommends using 
at least one field chosen from coverage, description, and subject, though it encourages the 
use of all three of these.40  OLAC recommends following OAI identifier format for the 
dc:identifier field, and using these identifiers in the dc:relation field.  It recommends 
using ISO 639 codes, maintained by the missionary organization Summer Institute of 
Linguistics, for the dc:language field (for the Marubo language, this would be MZR, 
which no Marubo would understand or be able to use).  It also recommends that the 
language be included as a subject.  Also in the subject field, it recommends adding a 
linguistic subfield (such as historical linguistics, psycholinguistics, or syntax) and a 
linguistic data type (primary text, lexicon, or language description).  Finally, OLAC 
recommends using the dc:source field in the same way as the relation field (that is, using 
OAI identifiers) and using the publisher field if applicable. 
It is telling that the rights field is completely left out of OLAC recommended 
metadata.  OLAC, closely associated with the Summer Institute of Linguistics (SIL), an 
evangelical missionary organization dedicated to translating the Bible into all the world’s 
languages, appears to assume that all language files are the property of the individual 
who recorded them.  Neither OLAC nor SIL would agree with my proposition that 
indigenous traditional knowledge is the intellectual property of the ethnic group, and that 
the group has the right to control what use is made of its knowledge.  Mukurtu’s 
traditional knowledge license system represents a big step forward in this sense, towards 
                                                
40 In the current version of Mukurtu, description and subject (which is called “category”) are 
mandatory, but coverage is not.   
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recognizing indigenous communities’ rights to control or at least influence how their 
traditional knowledge is used. 
 
A DRAFT DESCRIPTIVE SCHEMA FOR THE CORE COLLECTION 
The prototypical entity to be described is a Marubo song.  The primary target 
audience is other Marubo, who will be retrieving these songs primarily for educational 
purposes.  The description should allow a Marubo to retrieve any given song they are 
interested in.  The core of the descriptive schema is based on conversations I have had 
with several Marubo language consultants and on the ways we have distinguished songs 
from one another.  The following description highlights this structure.  At the Vina Atxia 
feast hosted by V. P. D. at Maronal village on 10 September, 1997, I. J. R. sang a saiti 
called Nea Rame.   It was the third recording made on 10-9-97.  The song was recorded 
by Javier Ruedas, transcribed by J. P., and translated by M. A. P.  The audio recording is 
related to a video recording of the same performance as well as to text files of a 
transcription and translation.  Translated into general categories, this description is: at the 
FEAST TYPE hosted by FEAST HOST at LOCATION on DATE, CONTRIBUTOR: 
SINGER sang a DISCOURSE GENRE called TITLE.  It was the PLACE IN 
SEQUENCE recording made on DATE.  The song was recorded by CONTRIBUTOR: 
RECORDER, transcribed by CONTRIBUTOR: TRANSCRIBER, and translated by 
CONTRIBUTOR: TRANSLATOR.  The FORMAT is RELATION to other expressions 
of TITLE in different FORMAT.  The core of the structure thus consists of <feastType>, 
<feastHost>, <contributor: singer>, <songGenre>, <songTitle>, <location>, <date>, 
<placeInSequence>, <contributor: recorder>, <contributor: transcriber>, <contributor: 
translator>, <format>, <relation>.  Many of these can fit Dublin Core or Dublin 
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Core/OLAC categories, but some, such as feast type, feast host, and song genre do not 
quite fit these existing schemas. 
While these are the core attributes that should be present to meet the designated 
community’s expectations for description and retrieval, others would also be useful.  For 
example, three anthropologists have written about the Vina Atxia ceremony; references to 
these sources would be useful, and links to PDFs of the relevant texts would be even 
more useful.  There are also recurring characters in the songs: both heroic protagonists 
and malevolent antagonists in mythic cycles as well as mythic creatures that appear in 
otherwise unrelated songs.  The ability to search for specific characters and beings, and 
find all the materials that discuss them, would be very useful.  Finally, the schema should 
be open to new attributes proposed by Marubo, for example according to song-owner 
(ivo), or to su b-categorizations of the myth-song (saiti) genre that are not currently 
known to me. 
The Mukurtu platform itself suggests other metadata categories.  In particular, 
Mukurtu contains “cultural narrative” and “traditional knowledge” fields, both with 
large-sized text boxes for data entry.  The intended distinction between these fields is 
unclear, but “traditional knowledge” would probably be used by indigenous annotators to 
supply information about the song or ceremony.  Ideally, this could be done by people 
other than the person submitting the file.  “Cultural narrative” could be used by the 
person submitting the file to provide context, such as a description of the specific events 
surrounding the recording.  Rights and licensing information are also linked to the file on 
the Mukurtu platform.  However, some of the obligatory Mukurtu metadata fields are not 
necessarily useful as currently configured.  In particular, for all uploaded material one 
must choose a “category” from a pre-established list, which is to all intents and purposes 
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a subject such as “architecture,” “lands,” or “war.”  These categories have nothing to do 
with how the Marubo categorize cultural materials, nor do they provide comfortable fits 
for the materials.  They would have to be replaced by an entirely new set.  Better yet, a 
version of Mukurtu customized for the Marubo should make the “category” field 
optional.  There is no obvious use for the dc:subject field in this core schema. 
Another major question is how to represent the structure of the collection and the 
place of each item within the collection.  For the “Ruedas collection,” I would prefer, as 
described above, a set of chronological categories: entry to the field (July–August 1997); 
at Maronal before the tanamea  feast (August–September 1997); Vanempa’s tanamea 
feast at Maronal (September 1997)41; the period between tanamea feasts (October–
December 1997); Memampa’s tanamea feast (December 1997–January 1998); the period 
between Memampa’s tanamea and Sinampa’s akoya (January–March 1998); Sinampa’s 
akoya (March 1998); the period between Sinampa’s akoya and Vanempa’s akoya 
(March–May 1998); Vanempa’s akoya (May 1998); and the period from Vanempa’s 
akoya to the end of fieldwork (May–July 1998).  Within each chronological category, 
files would be arranged by medium (audio, video, transcription, translation, description), 
and within each medium, chronologically.  This could be accomplished in EAD, which 
the Mukurtu developers say is now available as a custom metadata extension.  The 
Mukurtu developers also say that hierarchical arrangements of the sort I describe are 
“coming soon,”42 but are not currently available. 
                                                
41 The Vina Atxia ceremony is preparatory to the tanamea and so considered a part of it. 
42 “Mukurtu Update, March 22, 2012,” email from info@mukurtu.org to Javier Ruedas. 
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Chapter 6: Using Mukurtu  
From January to May, 2012, I examined the potential of the Mukurtu Content 
Management System as a platform for making my Marubo cultural heritage collection 
available to the designated user community.  The process was challenging because 
Mukurtu CMS is still under development and available features changed during the 
course of the study.  In some cases, alterations to the source code changed my account 
privileges without warning, forcing a halt to work until they could be reinstated.  Because 
Mukurtu was undergoing rapid changes during this study, it was not made available on 
request for local installation.  But the most important problem is that the functionality of 
access restrictions is not well demonstrated in the current version (version 0.7), so that 
Mukurtu does not currently meet the standards of a Trusted Digital Repository in relation 
to Marubo expectations.  Because of this, I could not place a substantial collection of 
materials in the Mukurtu test site.  Nevertheless, I placed a selection of reduced-size files 
in the test site and examined Mukurtu’s potential for meeting the needs of the Marubo 
user community.  Although it needs more work, Mukurtu does have the potential to meet 
Marubo needs in the future and it will be worthwhile to continue working with it.  In 
particular, its potential for interactivity and rich description make it a viable platform for 
Marubo digital cultural heritage management, if the current problems can be resolved.  
For this project, I contacted the Mukurtu development team and requested a user 
status called “librarian.”  The librarian user role allowed me to upload and delete files and 
edit metadata on the Premiere Mukurtu test site.43  After logging in as a librarian, I could 
see all the files uploaded by other early users of the platform.  This includes several 
                                                
43 http://www.premiere.mukurtu.org 
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photographs uploaded by other users that are labeled “strict community.”  According to 
the Mukurtu access restriction system, which is one of the platform’s key features, only 
members of a community should be able to see objects that are labeled for that 
community’s use alone.  Because I could see and even download some materials that 
were intended for other communities, I concluded that the access restriction system was 
not fully functional and that any materials I uploaded would not be securely restricted 
from public access.  Since this directly contradicts Marubo expectations for secure access 
restriction, I decided not to upload a substantial collection of materials.  
The opening screen for a user logged in as librarian presents five tabs: Browse 
Archive, Add Digital Heritage, Add Category, Add Community, and Add Cultural 
Protocol.  Communities and protocols are Mukurtu’s system for establishing access 
restrictions.  A community is a defined group of users.  When describing uploaded digital 
objects, it is optional to add a community label to the object.  The form field that allows 
for community labeling reads “select the communities that should be allowed to see this 
content.”44  However, my experiments with Mukurtu revealed that I could, in fact, see 
content restricted to other communities.  I could view other communities’ objects and 
even download the component media items.  However, I could not see any associated 
description or metadata, only the media items themselves.  In my initial experiments, I 
used the “Add Digital Heritage” function to describe and upload files without first 
creating a community to restrict access to the files.  I discovered that, even when I added 
a complete set of descriptive metadata, and even though I was the file uploader, I could 
not view or edit any of the metadata.  I concluded that, in its current implementation, 
Mukurtu allows any user with librarian status to view objects associated with all 
                                                
44 http://premiere.mukurtu.org/node/add/digital-heritage 
 67 
communities, but that descriptive metadata is hidden unless one is a member of the 
community that the object is associated with.  It is therefore necessary to create 
communities before uploading and describing materials.  
In accordance with my initial analysis of the user community, I decided to 
implement only one group for access restriction, the “Marubo” group.  I used the Marubo 
autonym yura to name this group.  I used the Add Community tab to create the yura 
community and subsequently linked all uploaded files to this community.  Once this was 
done, I could view and edit all descriptive metadata for uploaded digital objects.  This 
critical step completely transforms the experience of using Mukurtu.  When viewing an 
object that is restricted to a community one is a member of, one is able to see the 
complete set of descriptions, creating a rich context for the media items.  Viewing objects 
that are not linked to a community one is a member of is an opposite experience: one sees 
a media item alone, devoid of context or description.  
Once I had learned how to view and edit metadata for uploaded files, I added a 
small collection of interrelated materials in order to test the capacity of Mukurtu to 
implement the sort of rich-context description that I envisioned in preliminary planning.  
The results suggest that Mukurtu is capable of displaying digital objects surrounded by 
rich description and of placing objects in cultural context.  In this sense, the most useful 
features are Mukurtu’s open descriptive fields and its use of the Dublin Core relation 
element.  
After clicking through the Add Digital Heritage tab, the user with librarian 
privileges sees four categories of metadata that can be added: Mukurtu Core, Standard 
Metadata, Traditional Knowledge, and Licensing.   Mukurtu Core consists of eight fields.  
The first is Add Media, which allows the user to browse their hard drive for media to 
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upload.  The others are Title, Keywords, Category, Cultural Narrative, Communities, 
Cultural Protocols, and Sharing Protocols.  Title is a straightforward, required Dublin 
Core metadata category and appears at the top of the page where any given object is 
displayed.  Keywords are meant to “make it easier to browse and retrieve the content”45; 
however, their usefulness as distinguished from Tags is not entirely clear.  Keywords 
linked to any given object can be used to retrieve content through the Search field in the 
top right corner of every page, but the Tags, which are added during the upload process, 
are given much more prominence in the Browse Archives page.  
When the Add Media button is pressed, a dialog box opens.  The design of this 
dialog area is very attractive and user-friendly.  There is a large field into which one can 
drag and drop files from one’s hard drive.  This makes it possible to upload multiple files 
with the same description, which are later displayed as single objects with mulitiple 
component media items.  Below the “drag files here” box is a field labeled Tags, with the 
explanation “Enter a comma-separated list of words to describe your media.”  Tags then  
appear in a menu on the left hand side of the Browse Archives page, where thumbnails of 
all uploaded objects appear in a grid pattern.  This makes tags one of the most direct 
access points for collection objects.  However, because the dropdown menu includes all 
tags added for all content in the collection, it will quickly become unwieldy.  This is 
mitigated by the fact that it is not a dropdown menu, but rather a small box with its own 
scroll bar, allowing the user to quickly scroll through all the options.  Nevertheless, for a 
large collection of objects, the list of tags may become so large that this access point will 
become difficult to use effectively.  Furthermore, it is not clear why there should be both 
                                                
45 http://premiere.mukurtu.org/node/add/digital-heritage 
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keywords and tags, nor why tags are given more prominence as an access point than 
keywords. 
After adding media, a title, and keywords, one is required to add a Category.  As 
presented in the Premiere test site, categories are subject terms such as “Ceremony,” 
“Delicious Foods,” or “Education,” though some are indigenous categories of knowledge 
such as “Lands” and others are combinations of subjects and types of objects, such as 
“Artistry and Artifacts.”  Unfortunately, the list of categories cannot be edited by 
someone with librarian user status.  Because of this, I could not customize the Browse 
Archives page to display only categories that are relevant to Marubo digital heritage 
objects.  As it stands, the category field confuses the presentation of Marubo digital 
heritage by including irrelevant categories.In addition, by making “Category” a required 
field, Mukurtu forces subject classification of all digital heritage.  This is, in a sense, the 
main way in which Mukurtu creates groups of objects.  A useful application of the 
“Category” field in the Marubo case would require it to conform to Marubo categories of 
knowledge.  As described in user community analysis, this would include categories of 
feast as well as genres of ceremonial discourse.  Another potential application of the 
“Category” field might be to use it to describe objects with temporal and event 
categories, such as “Vanempa’s tanamea feast of 1997” or “The Shava Sai Aka feast of 
2009.” 
In addition to communities, materials can be access-restricted by cultural 
protocols.  Cultural protocols are part of the Mukurtu Core metadata.  As currently 
configured, the protocol is a required category.  Clicking on the field brings up a 
dropdown menu with suggestions.  The default option is public.  The categories that are 
currently offered as suggestions in the dropdown menu include “Gender: Female,” 
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“Gender: Male,” and “Age: Elder.”  These are cultural protocols derived from Australian 
aboriginal culture.  It is highly problematic for these to be offered as suggestions in a 
required field.  The strict regulation of information flow according to categories of age, 
gender, and locality in aboriginal culture is much more elaborate and rigid than that 
found in many indigenous cultures of the Americas.  Offering the “Gender: Male” 
protocol as a suggestion makes it seem as if this is a natural and cross-cultural way of 
restricing access to information, rather than the highly culture-specific protocol it really 
is.  It seems almost an advocation of gender restrictions for access to information.  While 
it is necessary to respect specific cultural protocols for information dissemination, I do 
not think it is respectful to take one culture’s protocols and suggest them as standards for 
other cultures to follow.  This dropdown menu should be eliminated.   
Below the “Cultural Protocols” field is the “Sharing Protocols” field, which asks 
the “librarian” user to determine whether the item should be accessible to all site users or 
only to community members.  The sharing protocol appears to interact with the 
“Communities” field rather than the “Cultural Protocols” field, determining whether an 
item will be visible only to members of a defined community.  However, as explained 
above, it is not clear whether or not and to what extent these access restrictions are 
actually working to restrict viewing of items. 
Within the “Mukurtu Core” set of metadata categories, there is also a large text 
box labeled “Cultural Narrative” with the explanation “use this field to provide general 
cultural context and background information for the content.”46  The Cultural Narrative 
field is very similar to the “Traditional Knowledge” field, which is available under a 
separate tab.  The Traditional Knowledge field is labeled: “Use this field to provide 
                                                
46 http://premiere.mukurtu.org/node/add/digital-heritage 
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traditional knowledge about this piece of content. You can add traditional knowledge to 
your content as you see fit. This field is an open field to provide you with maximum 
flexibility to express your knowledge in the most appropriate form.”  Both the Cultural 
Narrative and Traditional Knowledge fields appear as large text boxes, inviting the user 
to enter rich description.  Their particular uses are open to interpretation, so they are 
highly flexible descriptive fields that can be used for many purposes depending on the 
context.  I used the Cultural Narrative field to put digital heritage objects in the context of 
specific events, telling short stories about what was happening when the objects were 
created.  I used the Traditional Knowledge field to explain the cultural reasoning behind 
the documented events.  Thus, my Cultural Narrative fields were, in fact, narrative, while 
my Traditional Knowledge fields were more explanatory.  These are inviting and useful 
descriptive fields that open up possibilities for rich item-level description.  
The second tab available under “Add Digital Heritage” is the Standard Metadata 
tab.  This tab contains standard Dublin Core metadata.  These include Creator, 
Contributor, Date, Description, Format, Identifier, Language, Publisher, Source, Subject, 
and Relation.  In addition, there are Longitude, Latitude, and Location Description fields.  
Only the Description field is required.   
Considering the emphasis placed on the Cultural Narrative and Traditional 
Knowledge fields, it is somewhat surprising that the Description field is required but the 
other two are not.  The Description is described as “the primary field for describing the 
item,” and one is asked to provide physical description of the object, content information, 
date information, and “other relevant details”47  Accordingly, I used this field to describe 
the object, its medium, and its content.  Given that Dublin Core is a widely adopted 
                                                
47 http://premiere.mukurtu.org/node/add/digital-heritage 
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standard, it is likely that the DC Description field is more likely to be recognizable within 
other applications if the metadata ever has to be ported to another system, so its status as 
a required field is justifiable. 
The longitude and latitude fields are translated into a Google Maps location 
marker.  This is a visually attractive representation of location information.  However, 
this feature is dependent on interaction with Google Maps and is thus depends for its 
functioning on Google’s continuity as a corporation and its continued support for Google 
Maps.  As long as the Mukurtu development team continues to support and update the 
platform, this is not a problem, but if Mukurtu is adopted by indigenous communities that 
are not able to update the code, updates to Google Maps may render this function 
unusable.  This is one example of a broader characteristic of the Mukurtu platform: that it 
not aimed at long-term preservation but rather for contemporary content sharing. 
For my stated design objective of establishing rich context by interconnecting 
related files, Mukurtu’s use of the DC Relation field is one of the platform’s best 
features.  When the user places the cursor in the Relation form field and begins to type, a 
search is initiated and a suggestion menu promptly appears.  The user can then quickly 
select from among the objects in the collection.  This makes establishing relations quick 
and easy.  The related items appear on the item’s display page as a list with thumbnails.  
This generates an attractive visual display of interrelated objects.  The only problem in 
the current version is that other objects’ relation fields are not automatically updated to 
include the new related object.  Thus, if a collection already includes multiple related 
objects and a new one is added, the “librarian” user must edit all the other objects’ 
relation fields one by one to reflect the new object.  This problem should be corrected 
with an auto-update feature in future versions. 
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The final tab in the “Add Digital Heritage” area is labeled Licensing.  This allows 
the user to select from Traditional Knoweldge and Creative Commons licenses, described 
in a previous section.  In its current version, only three CC licenses are available for 
selection.  Fortunately, one of them is the license that is most appropriate to content that 
the Marubo might wish to make public, the CC BY-NC-ND license.  It would be better to 
make the full selection of Creative Commons licenses available.  Another problem is that 
the distinction between TK licenses and labels48 does not appear in the selection menu.  
The user sees a dropdown menu labeled “Traditional Licensing,” with eleven options 
available.  However, although the Mukurtu manual describes some of these as labels and 
some as licenses, the selection menu in the current test site suggests that all the options 
are licenses.  Furthermore, the TK CO-E (Traditional Knowledge Community Owned 
Education) license, which I identified as one of the most useful for establishing 
relationships between user communities and educational institutions, is not currently 
available for selection.  These differences between the manual’s description and the 
available features are confusing and should be resolved.  The TK CO-E license has 
considerable potential for use by indigenous communities and should be included as a 
licensing option. 
In its current version, Mukurtu’s item-level display is not an attractive visual 
design, particularly in comparison with its predecessor, the Plateau People’s Web 
Portal.49  Mukurtu displays descriptive fields in simple top-to-bottom design with serif 
fonts on a white background.  The Traditional Knowledge field, which is a central 
innovation of the Mukurtu platform, is not initially visible, requiring considerable 
scrolling down before it appears on even a very large monitor.  In contrast, the Plateau 
                                                
48 http://www.mukurtu.org/wiki/Manual:Traditional_Knowledge_Licenses_and_Labels 
49 http://plateauportal.wsulibs.wsu.edu/html/ppp/index.php 
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People’s Web Portal makes use of tabs to organize descriptive fields into categories and 
hide their content, condensing the fields so that they are simultaneously visible even on 
small monitors.  The look of the Plateau People’s Web Portal is much more polished, 
with serif fonts and a lightly colored gradient background to go with the clean look of the 
tabs hiding descriptive content.  Mukurtu needs considerable work with Cascading Style 
Sheets to achieve a more attractive visual design for its item-level pages. 
My overall impression of Mukurtu in its current state is one of great potential that 
is not yet fully realized.  For my design goal of creating rich context surrounding 
collection items, the Cultural Narrative and Traditional Knowledge fields and the visual  
display of items related through the DC Relation field are the platform’s best features.  
The use of Google Maps to display location is visually attractive but probably detrimental 
for long-term preservation.  The security and effectiveness of access restrictions is not 
convincing.  There is no easy way to establish hiearchical groupings, although the 
Category field offers potential to create groups that could mimic hierarchy.  The visual 
design of item-level pages presents a usability problem by requiring extensive use of the 
scroll bar to locate major descriptive fields.  In its current state, Mukurtu is not ready for 
use with my intended user community.  
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Chapter 7: Administration, Management, and Preservation 
The current standard model for managing the long-term preservation of electronic 
data is the Opan Archival Information System (OAIS).50  In this model, a data 
preservation system interacts with three distinct groups of people: producers, consumers, 
and management.  In addition, the preservation system itself must contain six functions: 
ingest, access, data management, administration, and preservation planning.  In 
combination, these functions and groups of people can create a structure that greatly 
increases the chances that electronic data can be preserved and accessed into the deep 
future.   
In the particular case examined in this report, producers and consumers are the 
same group of people, the Marubo user community, examined in chapter 3.  The ingest, 
access, and data management functions would be performed by the Mukurtu CMS.  
However, as explained in chapter 6, Mukurtu does not perform archival storage in the 
sense that it cannot ensure the long-term preservation of digital data since it has no 
authenticity verification function.  Therefore, there remain to be examined how data 
would be preserved for the long term, and what would be appropriate adminstration and 
management procedures for a digital repository for Marubo digital cultural heritage 
objects.  These are interrelated questions that must be treated together. 
MANAGEMENT 
As argued in chapters 3 and 4, the ideal management structure for a digital 
repository for indigenous Amazonian cultural materials is a legally incorporated 
nonprofit organization.  The advantage of a nonprofit is that it is a self-replicating 
                                                
50 Consultative Committee for Space Data Systems, “Reference Model for an Open Archival Information 
System (OAIS)” (Washington, D.C.: National Aeronautics and Space Administration, 2002). 
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organization, and thus has the potential to endure for long periods of time.  Furthermore, 
it has the capacity to establish formal and legally binding agreements with other 
institutions, such as information organizations, educational institutions, and indigenous 
organizations.  It also has the capacity to obtain funding, hire adminstrative personnel, 
and manage interactions between adminstration and users.  By establishing agreements 
with, but not being a part of, information organizations and educational institutions, it has 
the long-term ability to transfer the archival storage and data management functions to 
new environments if their situation at a university or archive becomes untenable.   
In a trusted digital repository, one of the main functions of management is to 
maintain organizational viability.51  This should begin with a mission statement that 
clearly states the organization’s commitment to securing the collection’s digital assets 
into humanity’s deep future.  The mission statement should also clearly establish that the 
primary goal of long-term preservation is to maintain access for the user community and 
that the user community consists of indigenous peoples, not scholars or governments.   
The board of directors of the organization should be recruited from people who 
are deeply committed to the preservation of indigenous cultures and are experienced in 
interacting with indigenous peoples.  Their primary missions will be to engage in direct 
communication with indigenous stakeholders and to get funding.  Once funding is 
obtained, in accordance with the TDR model,52 they will guide resource utilization and 
carry out regular reviews of the performance and procedures of the OAIS.  They will 
supervise the technical adminstration of the repository.  
                                                
51 RLG/OCLC Working Group on Digital Archive Attributes, “Trusted Digital Repositories: 
Attributes and Responsibilities,” (Mountain View, California: Research Libraries Group, 2002) 
52 RLG/OCLC, 2002. 
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A major function of management should be to ensure that whatever structure is in 
place to preserve and provide access to the data, there is a backup plan, and a backup plan 
for the backup plan, and preferably a backup for the backup to the backup.  A triple 
contingency plan will greatly enhance the probabilities of recovery from any disaster and 
of secure long-term preservation of data.  This means that there should be at least two 
institutions at any given moment charged with holding complete, accessible copies of all 
materials, as well as a dark archive that is regularly checked and refreshed.  The board of 
directors should be regularly establishing communications with potential data hosting 
institutions and should be on good terms with multiple potential hosts, so that if an 
institution that is currently hosting the data loses its budget, is hit with infrastructural 
damage or budgetary limitations, or simply acquires unfriendly management, multiple 
options are available for transferring the data to other institutions.  This is the reasoning 
behind making the management an independent nonprofit rather than a subunit of an 
information or education organization. 
ADMINISTRATION 
In the OAIS model, administration is distinct from management in that it is the 
group of people that directly interact with the digital repository, rather than determining 
overall organizational policy.  In practice, of course, adminstrators can also be managers 
and vice versa.  The functions of administrators are clearly laid out in the OAIS and TDR 
models.53 Adminstration must ensure that the stored information is understandable by the 
user community.  To accomplish this, they should test the information access system 
regularly and ensure that it is working well.  They should regularly respond to feedback 
from the user community and work to resolve user problems and to improve information 
                                                
53 RLG/OCLC, 2002; Consultative Committee for Space Data Systems, 2002. 
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accessibility and overall system usability.  They should ensure that incoming information 
is suitably associated with preservation metadata.  They should participate in the 
production of preservation policies and ensure that the policies are carried out.  They 
should understand the hardware and bandwidth available to the user community and set 
up procedures for transforming archival copies of information into access copies that are 
suitable for users’ hardware and bandwidth.  In case of disaster or need for change of 
physical location, they will be in charge of disaster recovery and of porting information 
to its new location. 
One of the most critical functions of administration is to obtain sufficient control 
for preservation.54  This means that the system administrators must have sufficient access 
to the information in order to verify the integrity of files, modify metadata as needed, and 
evaluate its accessibility to the user community.  In some cases, this may mean that 
administrators must be able to view objects that are highly restricted by the user 
community.  The system users must be able to accept this, and for the users to accept this, 
the administrators must be trusted to hold to an impeccable ethical standard.  They must 
not view restricted information unless absolutely necessary, they must never discuss 
restricted information with anyone who does not have the need to know or the right to 
view the information, and they must be absolutely trusted never to share or distribute 
restricted information.  These high ethical standards must be absolutely understood if the 
repository is to remain trusted. 
LONG-TERM PRESERVATION 
To secure long-term preservation of digital cultural heritage, it is necessary to 
have a repository application that is capable of ensuring preservation as well as a robust 
                                                
54 Consultative Committee for Space Data Systems, 2002.  
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institutional framework surrounding the use of the repository.  The outlines of that 
institutional framework have been presented in previous sections of this report: a self-
replicating nonprofit organization with a mission statement that clearly describes a long-
term preservation plan; recruitment of board members who are absolutely dedicated to 
the mission of long-term preservation; the regular pursuit of funding; management of a 
technical infrastructure capable of securing the digital data; and the establishment of 
partnerships with information and education organizations that can contribute to the 
organization’s mission.   
The respository application examined for this report, Mukurtu, does not meet the 
criteria for long-term preservation of digital data.  Built on a Drupal framework, it is 
suitable for sharing and providing access to digital objects, but it lacks the features 
necessary to ensure that the data are being preserved in their authentic form.  The key 
feature in this regard is the performance of a checksum upon ingest and the regular 
verification of data integrity through checksum comparison.  Such a feature is built into 
repository applications such as DSpace and Fedora, but is not part of Drupal.  Digital data 
managed by the Mukurtu CMS is not subject to these procedures, and so any 
deterioration or alteration of the original files will not be detected and procedures for 
repair or replacement from backup copies cannot be initiated until, perhaps, it is too late.  
The Islandora ditial asset management system55 combines the accesibility and usability 
features of Drupal with the preservation features of Fedora.  An content management 
system based on Islandora would be much more suitable for long-term preservation and 
access than a system based on Drupal alone.  The Mukurtu development team should 
                                                
55 http://islandora.ca/ 
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seriously consider planning to move their platform from a Drupal-only basis to an 
Islandora framework. 
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Chapter 8: Conclusions 
Although it makes a major contribution to indigenous digital cultural heritage 
management, the Mukurtu project is is not a stand-alone solution to the problem of 
preserving indigenous culture with digital technology.  A Mukurtu instantiation would 
require a robust institutional framework based on the OAIS and TDR models in order to 
ensure that it persists into the future and meets the needs of the user community.  
Mukurtu also lacks the OAIS model’s archival storage function and so does not ensure 
the long-term preservation of authentic digital cultural heritage.  A great deal of work 
reamins in order to create an enduring platform of the preservation of indigenous cultural 
heritage with digital technology. 
Mukurtu does provide a number of innovative solutions to the management of 
digital cultural heritage for indigenous users.  An entire new set of licensing options is 
specifically designed to meet the needs of indigenous populations.  Open descriptive 
metadata fields allow for rich description to be linked to digital objects.  Mukurtu makes 
a visually attractive use of the Dublin Core relation field, which allows for objects to be 
seen in the context of other related objects, thus facilitating the production of rich context 
for digital objects.  It is by no means perfect even as a content management system, but it 
is a major step forward in meeting the needs of indigenous peoples for a digital content 
management system. 
Mukurtu’s main flaw is the absence of an archival storage function.  While it 
delivers the OAIS ingest, data management, and access functions, it does not deliver an 
adequate archival storage function.  This means that an organization using Mukurtu to 
provide access to information for an indigenous user community must currently use a 
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separate system for archival storage.  This is a situation analogous to one of the scenarios 
presented in the TDR model: 
Scenario 3: A museum with a growing collection of digital materials ... The 
museum uses a content management system to provide day-to-day access to the 
digital collections, but the system was never intended to facilitate archival 
storage.  Because the museum lacks technical infrastructure and qualified staff, it 
will contract with a third-party archiving service so that its materials will be 
professionally managed, controlled, and backed up to meet its long-term 
management responsibilities.  The commercial service is OAIS-compliant and can 
provide services from Ingest through Access, however access to materials in the 
digital repository—including the rights to retrieve, use, alter, or delete items—is 
restricted to a limited number of museum staff.56  
Thus, in order to be OAIS-compliant, a Mukurtu instantiation would currently 
need to contract with a third party, or to establish a separate instantiation of DSpace or 
Fedora.  This problem could be resolved by replacing the Drupal-only basis for Mukurtu 
with an Islandora basis, though this would present complications for the development 
team.  However, it should be seriously considered as a future development scenario.  
Since Islandora combines Fedora and Drupal, the work done to develop a Drupal-based 
front end for Mukurtu would not be wasted if that front end were to be combined with a 
Fedora back end at some point in the future.   
A further problem is presented by the low bandwidth available to the Marubo user 
community.  Many of the archival-quality digital objects in my collection are very large.  
Full-quality tiff scans of analog photos, full-quality digital photos, wav audio files, full-
length uncompressed video files representing up to one hour in running time, all preserve 
the maximum quantity of information possible for their particular formats (audio or 
video).  However, the size of the resulting files makes them useless for delivery over a 
low-bandwidth satellite internet link.  Because of this, files aimed at archival storage 
                                                
56 RLG/OCLC, 2002, pp. 6–7. 
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must be distinct from files aimed at user consumption.  Files contributed in the future by, 
for example, a scholar located near one of the Internet’s main trunks, would present 
similar difficulties.  All these files need to be processed into compressed formats.  Tiffs 
must become jpegs, full-length videos must be divided into shorter portions and 
compressed, wavs must become mp3s.  But the archival-quality originals cannot be lost 
and the connections between the two must be maintained, a task that is rendered more 
difficult if archival storage and access are in two different systems, or even managed by 
two different organizations.  Ideally, therefore, the archival storage and access functions 
should be joined in one system, such as an Islandora system, and the system should 
include a way to process archival quality digital objects into compressed objects for user 
communities with low bandwidth.  The access function might automatically detect user 
bandwidth and deliver the most appropriate manifestation of the object. 
Even if the technical problems of archival storage and access for users with low 
bandwidth are resolved, no system can preserve digital cultural heritage into the deep 
future without a strong and well-planned institutional framework to support it.  For 
Marubo digital cultural heritage, such a framework must include regular communications 
with a user community that has a very poor communications infrastructure and a loosely 
organized decsion-making system.  A digital repository’s management must be prepared 
to accept and work with these challenges.  At present, due precisely to these problems 
with communication and organization, it is difficult to imagine that a Marubo 
representative could function effectively as board member of the hypothetical nonprofit 
organization that assumes management functions.  Therefore, one of management’s goals 
should be to provide educational support for the user community in order to hasten the 
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arrival of a day when the Marubo themselves can manage a digital repository on their 
own. 
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Appendix A: Research with human subjects 
The initial research design for this project called for a usability test on the 
Mukurtu CMS involving selected members of the designated user community.  However, 
the usability test was not conducted for several reasons.  Firstly, delays in development of 
the Mukurtu platform itself prevented me from uploading a collection of digital objects 
on schedule.  Secondly, I do not think that the access restrictions in the current version of 
Mukurtu CMS are sufficiently robust as to satisfy Marubo expectations of privacy and I 
did not wish to place any Marubo cultural heritage in a location where the user 
community way feel that it is subject to unauthorized access or distribution.  Finally, the 
primary designated usability tester was to have been in contact with my during the month 
of April, but he has instead remained in his village and out of contact.  For these reasons, 
the usbility test has not yet been conducted.  However, it may still be conducted in the 
future.  My supervisors and I submitted an IRB approval request, which is presented in 
Appendix B.  The approval for the research is presented in Appendix C. 
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Appendix B: IRB proposal 
I.  TITLE 
Designing a digital repository for indigenous Amazonian cultural materials 
II.  INVESTIGATORS (CO-INVESTIGATORS) 
Principal investigator: Patricia Galloway 
Additional investigator: Javier Ruedas 
Master’s report reader: Unmil Karadkar 
III.  HYPOTHESIS, RESEARCH QUESTIONS, OR GOALS OF THE PROJECT 
 
The goal of this project is to design a community-oriented digital repository for a 
collection of indigenous Amazonian recordings and texts. 
IV.  BACKGROUND AND SIGNIFICANCE 
This is a project in the field of language documentation, combining linguistics, 
anthropology, and information science in an effort to document endangered languages.  
Language documentation is “primarily concerned with the compilation and preservation 
of linguistic primary data and interfaces between primary data and various types of 
analyses based on these data.”57  The goal of language documentation is to produce “a 
lasting, multipurpose record of a language.”58  Language documentation is a response to 
the increasing problem of language endangerment and language death.  It has been 
estimated that up to 80% of the world’s languages will disappear by 2100.59  This project 
                                                
57 Nikolaus P. Himmelman, “Language Documentation: What Is It and What Is It Good For?” in 
Jost Gippert, Nikolaus P. Himmelmann, and Ulrike Mosel (eds.), Essentials of Language 
Documentation (Berlin: Mouton de Gruyter, 2006), p. 1. 
58 Himmelman, “Language Documentation,” 1. 
59 Michael Krauss, “The World’s Languages in Crisis,” Language 68, no. 1 (Mar. 1992), p. 8. 
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is part of an effort to document the Marubo language, an  endangered indigenous 
language of northwestern Brazil spoken by approximately 1200 people. 
In language documentation, a major concern is to involve the community of 
origin so that collected materials can be actively used in language planning.  This 
involves working with native speakers to develop culturally appropriate materials for 
language learning.  Using this approach, language documentation can help slow language 
loss and revitalize dying languages.60  To this end, researchers have devoted considerable 
efforts to developing digital tools for endangered language learning.61  One increasingly 
significant approach is the design of digital repositories for indigenous linguistic and 
cultural materials.62  Interactive web-accessible repositories allow indigenous 
communities remote access to collected materials, remote submission of new materials, 
and community participation in repository design, resulting in culturally appropriate 
forms of information design, site navigation, and information retrieval.  Reciprocal 
curation of collected materials involves both researchers and native speakers in 
                                                
60 Leanne Hinton and Ken Hale (eds.), The Green Book of Language Revitalization in Practice 
(San Diego: Academic Press, 2001); David Bradley and Maya Bradley (eds.), Language 
Endangerment and Language Maintenance (New York: RoutledgeCurzon, 2002). 
61 Shirley J. Williams, “Ojibway Hockey CD Rom in the Making,” in Barbara Burnaby and Jon 
Reyhner (eds.), Indigenous Languages Across the Community (Flagstaff: Northern Arizona 
University, 2002), pp. 219–223; Paul Kroskrity and Jennifer Reynolds, “On Using Multimedia in 
Language Renewal: Observations from Making the CD-Rom Taitaduhaan,” in Hinton and Hale, 
Green Book, pp. 317–329; Gary Simons, Kenneth Olson, and Paul Frank, “Ngbugu Digital 
Wordlist: A Test Case for Best Practices in Archiving and Presenting Language Documentation,” 
Linguistic Discovery 5 (2007), http://linguistic-discovery.dartmouth.edu. 
62 Kimberly Christen, “Gone Digital: Aboriginal Remix and the Cultural Commons,” 
International Journal of Cultural Property 12 (2005), pp. 315–345; “Ara Irititja: Protecting the 
Past, Accessing the Future—Indigenous Memories in a Digital Age,” Museum Anthropology 29, 
no. 1 (2006), pp. 56–60; “Opening Archives: Respectful Repatriation,” American Archivist 74 
(Spring/Summer 2011), pp.185–210. 
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determining questions of selection, arrangement, use licenses, and access restrictions for 
sensitive materials.63 
The principal investigator in this project has worked with the Marubo indigenous 
people of northwestern Brazil since 1997, and has accumulated a substantial collection of 
Marubo language recordings and texts.  These have all been shared with the linguistic 
community and are currently stored on multiple computer hard drives; however, although 
secure, the data are not accessible online and are not being actively used for language 
maintenance and revitalization.  The purpose of this project is to design a digital 
repository that will allow the Marubo to use and access these materials directly.  By 
means of a reciprocally curated digital repository, it is hoped that the collected materials 
will not only be available to the originating community for language documentation, 
language maintenance, and native-language education, but will also be protected by 
access and use protocols that are based on Marubo concepts of cultural information 
transmission. 
V.  RESEARCH METHOD, DESIGN, AND PROPOSED STATISTICAL ANALYSIS 
Initially I will use extant data to analyze Marubo information needs, attitudes 
towards digital technology, language ideology, and cognitive categories.  Extant data 
include field notes, audio recordings, and video recordings from eighteen months of 
fieldwork conducted between 1997 and 2009.  Data on Marubo information needs will be 
used to determine what kinds of information are considered important enough to be 
placed in the digital repository.  Data on attitudes towards digital technology will be used 
to gauge the types of features that might be desirable and/or useful for repository users 
and how complex these features can be.   Language ideology consists of cultural ideas 
                                                
63 Christen, “Opening Archives.” 
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about speech and writing and notions about “how communication works as a social 
process, and to what purpose.”64  Data on language ideology will be used to establish 
hypotheses about the culturally specific communication goals that might be served by a 
digital repository for indigenous peoples.  Data on cognitive categories will be used to 
establish hypotheses about how information should be organized for access and retrieval 
by an indigenous user community.   
Based on the initial data analysis, a working prototype digital repository will be 
constructed using the Mukurtu open-source platform.65  Information on using the 
repository will then be emailed to Marubo who have been selected as early repository 
testers.  Marubo consultants will be asked to register, create a personal profile, log in, 
examine the arrangement and description of materials in the repository, navigate through 
the repository using links, retrieve information using search tools, submit new files, and 
add description to existing files.  The principal investigator will answer questions through 
email.  Consultants will then be interviewed by telephone and email.  Consultants will be 
asked to describe any difficulties they had in using the repository; which processes they 
found particularly easy or difficult and why; whether the arrangement, description, and 
navigation are consistent with Marubo expectations; what features are particularly useful; 
what features are lacking; whether the repository fulfills Marubo information needs; and 
what needs are not fulfilled by the initial design.  Based on responses to these questions, 
the repository design will be revised for improved usability.  This phase of the project 
will take place from March 12 to April 6, 2012.  The final product will be used as a basis 
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for Marubo to determine whether the repository is useful and whether or not a fuller 
implementation is desired. 
VI.  HUMAN SUBJECT INTERACTIONS 
A.  Between four and seven individuals will be selected for participation in this 
project.  Participants will be selected from Marubo who are personally known to the 
principal investigator as consultants in prior fieldwork.  The individuals selected must 
speak Marubo as a first language and Portuguese as a second language, use computers 
and the Internet, have access to email and telephone, and have an interest in cultural 
heritage preservation.  This represents a very small pool of potential participants. 
B.  Participants will be recruited directly by email and telephone.   
C.  The procedure for obtaining informed consent will be to first send an email to 
potential participants describing the project, the information to be gathered, and the uses 
that will be made of this information, and secondly, to obtain verbal consent through the 
use of the telephone.  The Portuguese original and English translation of the email are 
attached to this proposal. 
D. Consultants will be asked to describe any difficulties they had in using the 
repository; which processes they found particularly easy or difficult and why; whether the 
arrangement, description, and navigation are consistent with Marubo expectations; what 
features are particularly useful; what features are lacking; whether the repository fulfills 
Marubo information needs; and what needs are not fulfilled by the initial design. 
E.  Interviews will be conducted by telephone at a time of the participant’s own 
choosing.  Participants will be located at a place of their own choosing. 
F.  Interviews will not be subject to audio recording.  Pen and paper will be used 
to note down responses during telephone conversations.  Interview data will be stored in 
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a filing cabinet in a locked room.  Notes on interview data will be identified with a code 
letter.  The key connecting the code letter to the participant’s identity will be stored in a 
separate location.  Responses will not be entered in their entirety into any computer.  
Relevant responses that are used to modify the repository design may be quoted in the 
report and subsequent presentations and publications without identifying the participants.  
Personal profiles created in registering with the repository application will be password-
protected and will not be made public, even with identities deleted. 
G.  This research project will be carried out with a personal computer, a 
telephone, a pen, and a notebook.   
H.  Risks involved in this project are no greater than everyday life. 
VIII.  POTENTIAL BENEFITS FOR PARTICIPANTS 
Potential benefits for participants include access to a large collection of digital 
language and culture materials in their native languages, preservation of their native 
language and culture, resources for native-language education, and culturally specific 
training in use of a digital repository. 
IX.  SITES OR AGENCIES INVOLVED IN THE RESEARCH PROJECT 
No other agencies will be involved in the research project.  Research by means of 
email and telephone will be conducted with participants in a location of their choice in 
Atalaia do Norte, Brazil. 
X.  REVIEWS BY OTHER IRB 
This project has not and will not receive review by any other IRB. 
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Appendix C: IRB Approval 
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